1926 


9 


SEPTEMBER 


<j 


54, No. 


WEATHER B 
VOLUME 


«GOVERNMENT PRINTING orricn 


SEPTEMBER, 1926 ©) 


Mownraty WeatHer Review, July, 1926: 


CONTENTS 
CONTRIBUTIONS, ABSTRACTS, AND BIBLIOGRAPHY WEATHER OF THE MONTH . 
Page | WearTuer or Norte AMERICA AND ADJACENT Oceans: 
Weather and sugar cane in W. F. McDonald. North Atlantic Ocean... 
The storm of August 25-26, 1926, in. North Pacific ~ 
Louisiana. R. A. Dyke. 369 Typhoons and depressions. J. Coromas-- 
fg). pes in the Hawaiian Islands. P. 370 oF ran, In THE Unirep Srares: 
Wind as motive power for electrical generators. Harry C. 
Carter. (4 figs.) Table of severe local hail and wind storms. 
a, Republic of 376 Storms and weather warnings. 
Part 2 of Gregg’s Aerological Survey of the United States: Effect of weather’on crops and operations... 
Results of observations by means of pilot balloons. B. M. TABLES: 
Nores, ABsTrRactTs, AND REVILWS: 
Willis Island meteorological station. B. M. V......- 384 ‘CHARTS 
The causes of glaciations. Repro 384 
The climate of North-East Land. 385 
Extent of orchard heating in southern California__---- 385 I. Tracks of centers of anticycloni¢ areas. ..-.--.----- 
A one-man theodolite. B. M. 385 Il. Tracks of centers of ¢yclonic areas. 
Establishment of meteorological stations in Mongolia. IIT. Departure (°F.) of mean temperature from the normal. 
P. Fickeler. Trane... 386 IV. Total precipitation, inches... 
Meteorological summary for southern South America, V. Percentage of clear sky between sunrise and sunset_.._ 
August, 1926. J. Bustos Navarrete. Transl. by Vi. — at _ level and isotherms. at matisee; pre- 
razil, VII. Total snowfall, inches (not charted). ..........-.-.- 
Meteorological sunmaty,, for w. R. and W eather the North Atlantic Ocean, 
BIBLIOGRAPHY: 
Recent additions to the Weather wichis library .--..- 387 
Recent papers bearing on meteorology. 388 
SoLar OBSERVATIONS: 
Solar and sky radiation measurements during ite ; 


On page 283 the legend accompanying Fiewe 3 should read ‘‘1925” instead of of 1926", 


Monrsaty Weatser Reyiew, Adgust, 1926: 


3 
Page 322, middle of first column, in line “corresponding to given i 


Footnote 2, end of 2nd line, read: p; 


Equation (9), first term of second member, read: as E ar | 


Page 323, equation (21), second member, read 


Page 325, equation (43), omit second minus sign from exponent. 
Page 330, line following equation (16), read; From (8) and (11). 


‘ 

391 

304. 
- 

tae 

395 

305 

300 

400 
403° 

408 

umber 

88 

4 

: 

? 

4 

‘ 

= 


Editor, ALFRED J. HENRY 


MONTHLY WEATHER REVIEW 


Assistant Editor, BURTON M. VARNEY 


Ciosep NovemsBer 3, 1926 


named above.) 


Sugar cane is a plant of tropical origin and its culture 
in Louisiana, near the climatic limit of ce os is 
mecessarily attended by increased climatic hazards. The 
fluctuations in weather conditions in this region, there- 
fore, produce a larger effect upon yields, and this rela- 
tion mes an important subject of study. Slight 
tendencies toward persistence of favorable or unfavor- 
able type of weather variations through a period of several 
years may be sufficient to afford or to destroy the margin 
of profit from the sugar crop in Louisiana, but these 
critical variations may be so obscured in the large annual 
fluctuations that the planters themselves do not become 
aware of the great influence of the prevailing weather 
upon their prosper? However, by statistical analysis 
of the weather and crop records, the importance of the 
effects of weather changes upon cane yields are de- 
monstrable. 

Sugar cane differs from most other crops in that the 
desired yield is not produced directly from the harvest 
but from a manufacturing operation. Yields depend on 
several factors—tonnage of stalks, sucrose content of the 
cane, and purity of the juice—each of which is subject 
to more or less independent variation due to conditions 
during growth. The nature of sugar, a pure carbo- 
hydrate, gives warrant for assuming that besides the 
usual influence of rainfall and temperature upon the 
general development of the cane, there should be a large 
influence of sunshine upon the photosynthetic elabora- 
tion of sugar materials. 
, Data needed for examination of the problem of weather 
influences upon sugar production required extensive com- 
Pilation of material. The State averages of precipita- 
tion and temperature could not be used, because sugar 

roduction is limited to about one-fifth of the area of 

uisiana rather highly centralized in its south portion. 
Average monthly temperatures from three points, and 
average precipitation from 10 stations, with departures 

m normal, were computed for the oent region coveri 
the period from 1890 through 1924. e sunshine reco 
after 1895 from New Orleans, near but to one side of the 
Cane area, was used as the only available measure of 
that element, but this inadequately represented the true 
condition over the region as a whole. Some significant 
results, however, were obtained by using the New 
Groans record. 

was necessary to secure the sugar yield records prior 

to 1911 in order to provide a 35-year series matching the 
Weather records and , PRE the use of correlation 
Methods for statistical analysis. Total sugar produced 
as been recorded for each year, but unless this could be 
Teduced to sugar per acre the data would be of little use 
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in evaluating the weather influences because the total 
acreage of cane has been quite variable from year to 
year. From rare sources of information in New Orleans 
it was possible to construct yield tables showing acreage 
of cane, tonnage harvested, sugar produced per acre, 
sucrose content of the cane, and the ratio of sugar to 
molasses for practically every year from 1888 to 1924. 
This was the first published tabulation of these varied 
phases of sugar production in Louisiana for the years 
prior to 1911, when official Government estimates for the 
begin. 

xamination of the records revealed two production 
periods in the 35 years covered, one for the first half of 
the series, in which average production of sugar was 
about 3,000 pounds per acre, followed by a sharp drop 
to yields averaging around 2,000 pounds pe acre in the 
latter half. Preliminary analysis of the data by simply 
areragng the weather which marked contrasting groups 
of high-yield and low-yield years indicated that March 
temperatures were consistently involved in the differ- 
ences in yields, as also appeared to be the rainfall of 
January preceding the crop. 

Linear correlation was then applied to all the data. 

More than 100 monthly coefficients were computed to 
compare the relative influence of (a) monthly rainfall 
departures, (6) monthly. temperature departures, and 
(c) monthly sunshine percentages upon (1) the sugar 
yield per acre, (2) the suerose content of the harvested 
crop, and (3) the ratio of molasses to sugar produced. 
Many of these coefficients were, of course, so small as 
to lack any significance. On the other hand, four coeffli- 
cients had a value in excess of +0.50 and 25 had values 
in excess of +0.25, many of these lying in groups of 
two to four adjacent months, with consistent signs. 
Such uping appeared to add considerably to the 
probable Geatiohace of these coefficients. 
_ The most significant monthly coefficients were as 
follows: March temperature correlated with sugar yield 
per acre gave a value of +0.53, which afforded a quan- 
titative measure of the relationship previously found by 
preliminary graphic analysis. Likewise, the correlation 
of January rainfall and sugar yield produced a coefficient 
of —0.51, indicating that a anne preceding the 
crop was almost as effective as a warm March in develop- 
ing high yields. It was a matter of some surprise to 
find these significant values for weather and crop rela- 
tions affecting months so far in advance of the season of 
most vigorous cane growth. =: 

-The highest value for this series was found in com- 
paring August rainfall with the sugar content of the cane, 
this value reaching —0.54, and supported by three ad- 
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jacent values for June, July, and September, all larger 
than —0.30. This group of values indicates strongly 
that a comparatively dry summer season increases the 
percentage of sugar in the cane. However, since the 
coefficients for rainfall of the same months against total 
sugar per acre were of small value, the increase in the 
percentage of sugar in the stalks due to drier summer 
weather must be accompanied by a reduction in the 
tonnage of the cane harvested, a condition favorable to 
the mill, because such a crop is more profitably handled 
and manufactured. 

The last coefficient of this series with a value of +0.50 
was found between the molasses/sugar ratio and No- 
vember sunshine recorded at New Orleans. This value, 
relating to a month so near the harvest, can only be 
interpreted as a measure of a large influence of sunshine 


upon the ripening processes. Detailed investigation of 


a series of weekly milling results obtained from 13 years’ 
harvests on a modern plantation near New Orleans 
further emphasized the probability that a decided 
ripening process usually takes place in November, and 
that this stage of development is considerably influenced 
by autumn sunshine. ’ 

During examination of the records in connection with 
the above studies, it was observed that the rainfall de- 
partures for the last half of each year were rather per- 
sistently below normal in the period when cane yields 
were high, and generally above normal in the. later, low- 
yield period. his suggested that there might be a 
cumulative effect of the weather upon the growth and 
yield of cane. The nature of the cane plant, propa- 
gated by nearly continuous growth through vegetative 
reproduction, seemed to warrant the @ priori assumption 
that up to a certain point there is an accumulation of the 
response of the crop to its environmental influences, 
especially under persistently favorable or unfavorable 
conditions, with impressed changes probably carrying 
forward with more effect because whole stalks beari 
the stamp of a given sét of conditions are planted an 
send up shoots for the next crop. Such cumulative 
effects would not appear in the correlations already dis- 
cussed, as the lag in response and the longer period 
involved could not be brought into consideration. 

To make an. approach to the study of this probable 
effect upon sugar yields, a graphic method of compari- 
son was devised. This method is an adaptation of the 


statistical curve known as the “ogive,” to which atten- 


tion as a tool of investigation in meteorological research 
has been called by Marvin ', in connection with secular 
trends in climatic data. As finally adopted here it 
consisted of comparing cumulative rainfall Separtiines for 
the seven-month period, July through the followi 
January added year by year, with the cumulative annu 
departures of sugar yield and of the molasses/sugar 
ratio. 

The rainfall curve in Figure 1, plotted for the period 
from 1890 through 1923, revealed remarkable similarity 
of trend as compared with the yield curves for the years 
1891 through 1924, and traceable agreements in minor 
details further supported the major correspondence. 
Correlation of the rainfall and sugar yield curves gave 
the remarkably high coefficient of —0.70, more than 
eight times the probable error. This was considered a 
positive demonstration of a large influence of pre-season 
rainfall upon sugar yields and the general nature of the 
agreement strongly supported the assumption that the 


!C. F. Marvin. Concerning Normals, Secular Trends, Climatic Changes. 
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response of the crop to persistent tendencies in seasonal 
weather is cumulative to an important degree. ssi 
The decided trend in seasonal rainfall type, below 
normal during the first half of the 35 years studied and 
above normal thereafter, was roughly matched by a 
similar variation in temperature, revealed especially in 
the details of a tabulation of frost and freezing dates 
for 25 years, which indicated that cooler spring and 
warmer autumn in general marked the later, low-yield 
period as compared with the earlier period of higher yields. 
It was concluded that this cumulative weather/crop 
relation operates a the seed cane, the more ma- 
ture cane produced by longer growing season and drier 
ripening season reflecting its quality in improvement of 
yields from the succeeding crop. Conversely, late 
spring frosts shorten the growing season, and if accom- 
panied by warm wet weather in the late summer and 
during autumn of the same year, the seed cane must 
be put down while still comparatively green and of low 
sugar content, this quality tending to reflect itself at 
once in diminished yield from the next crop. Given a 
succession of years with similar seasons, accumulation 
of the favorable or unfavorable response results until 
the maximum effect of the particular influence is reached. 
The demonstrated persistences of just such weather 
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conditions are therefore presented as the most ey 
reason for the great difference in average yields from 
1892 to 1908 as compared with the period after that 
year, ranging from 3,000 pounds per acre in the earlier 
to only 2,000 pounds. per acre in the later period. . 
The direct influence of the weather upon sugar yields 
was found to be somewhat obscured by a reverse effect 
due to the influence of winter rainfall upon ‘the infesta- 
tion of cane by its principal insect enemy, the cane-borer 
moth. With 13 years’ records of accurately estima 
cane losses resultant from borer damage, the remarkably 
high correlation coefficient of — 0.86 \é 0.05) was obtained 
by comparing these losses (ranging from 9 to 30 per cent 
annually) with the rainfall departure for the six months 
from November through April. The size of that coeffi- 
cient indicates that the rainfall over winter and in spring 
is a factor responsible for perhaps three-fourths of the 
fluctuation in cane-borer infestation. Obviously, this 
influence is directed oppositely to that of the winter 
rainfall upon cane quality, the insect pest being favored 
even as the cane crop is favored by drier winter condr 
tions. Elimination of the weather/cane borer effects 
would therefore raise the value of the coefficients measur- 
ing the relation of rainfall to sugar yields. ; 
As a test of the conclusions reached by correlation 
studies for Louisiana conditions, the rainfall of a number 
of tropical cane-producing regions was studied, date 
being assembled for widely separated areas in both 
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northern and the southern hemispheres. These tropical 
regions were uniformly characterized by distinct wet and 
dry seasons. It seems reasonable to suppose that the 
evolutionary responses of cane, a plant of tropical origin, 
must be closely bound up with the rainfall regimen, 
seasonally the most variable climatic feature of its native 
habitat. The relative uniformity of rainfall through the 
year in the Louisiana cane region is very different from 
the marked seasonal distribution shown for tropical 
areas. In Louisiana .any variation from normal rain- 
fall tending toward closer approximation to its seasonal 
character in the tropics is therefore favorable to cane, 
while that variation is unfavorable which produces or 
tends toward a uniformity of rainfall. 
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These considerations. support and clarify the meanin 
of the high correlation found between seasonal! rainf 
and sugar yield in Louisiana? Those years or terms of 
years when Louisiana rainfall most closely approximated 
the seasonal type of the Tropics, with dccentuation of wet 
and dry the best yields. In Louisiana 
increased rainfall during spring until June, and rainfall 
below normal from August through harvest, produces 
such an accentuation and increases yields, whereas years 
or periods of more uniformly wet character, or with the 
seasonal type reversed, reduce yields. . 


? Tengwall and van der Zy! have found, in Java, a high degree of correlation between 


THE TROPICAL STORM OF AUGUST 25-26,1926, IN SOUTHERN LOUISIANA 
By R..A. Dyxe 
{Weather Burean Office, New Orleans, La.} 


This paper, supplementary to the regular report on 
warnings, New Orleans forecast district, for August, 1926, 
considers some aspects of the hurricane which have been 
brought out through further study. 

Advance indications of tropical storms are usually 
provided by the tides and the clouds. As this storm, 
while in the southern pow: of the Gulf of Mexico, was 
apparently small and of moderate intensity, the advance 
tides were not alarmingly high on the coast. At Burr- 
wood the tide was 0.5 foot above the predicted tide on 
the 23d and rose slowly during the ensuing 48 hours to a 
maximum 1 foot above the predicted tide at 11 a. m. of 
the 25th. Along the coast of Terrebonne Parish slightly 
higher advance tides were reported, but there are no 
gage readings for this section. 

_At Galveston the tide was 2 feet above the predicted 
tide in the afternoon of the 25th, or 1 foot above the 
hest manng of the preceding day. This was a local 
ect, due to the 20 to 30 mile north wind, which favored 
a moderate accumulation of water in the southern end of 
Galveston Bay, the escape of water into the Gulf being 
retarded somewhat by the narrowness of the passes sepa- 
rating the Bay from the Gulf. The moderate southeast 
swells also tended to increase the tide slightly. 

The clouds at middle altitudes, alto-stratus and 
occasionally alto-cumulus, came from the south at New 
Orleans nearly all day on the 24th and until 1 p. m. of the 
25th, when they became obscured by lower clouds from 
the southeast and east. During this time the direction 
of the middle clouds was more changeable at Pensacola 
and Mobile; both upper and middle clouds were occa- 
sionally observed moving from the south and also from 
southwest, west, and northwest. At Galveston cirrus 
and cirro-stratus clouds from the south and southeast 
prevailed during the morning of the 24th, but from 
Westerly directions in the afternoon of the 24th, in agree- 
Ment with the ee clouds over New Orleans and 
farther east. In the afternoon of the 25th, when the 
storm front was advancing to the Louisiana coast, alto- 
cumulus clouds at Galveston were moving from the 
north, directly opposite to the movement of middle 

luds at New Orleans, as observed up to 1 p. m. ; 

he movement of alto-stratus over eastern Louisiana, 
Considerably in advance of the storm, shows an air cur- 
Tent from the south. The northward movement of. 
cirrus clouds. over Galveston during the morning of the 
24th, and over Port Arthur in the afternoon, appears to 
ve come from the region of the storm, although east of 

Vveston not many observations of cirrus 1 the 


direction of the storm were obtained, the directions indi- 
cating a prevailing eastward movement at the cirrus 
level. The movement of cirrus from southerly directions 
possibly took place at a lower level than the prevailing 
cirrus movement from the west. Before the sky became 
completely overcast with lower clouds, alto-cumuli 
from the south were noted at Mobile in the early morning 
of the 25th and alto-stratus clouds from the south at 
Pensacola in the early afternoon. The width of the 
northward-moving current was not great and its thick- 
ness is unknown; but apparently there was sufficient 
movement to guide this relatively small hurricane in its 


- advance to southeastern Louisiana. 


In approaching the coast the storm was evidentl 
moving north-northeast. Ship Shoal Lighthouse, lati- 
tude 28° 54’ 52’’ N., longitude 91° 4’ 16” W., was in the 
western part of the central calm area at 4 to 5 p. m. 
of, the 25th, with lowest barometer reading (uncor- 
rected). of 28.30 inches, the wind changing through north 
to west and increasing to hurricane force after the passage 
of the storm center. Soon after the center passed 
inland the storm curved to the northwest. The path of 
the center lay west of the i sal River, approaching 
it rather closely at Donaldsonville and Plaquemine 
(pressure of 29.16 inches at, Plaquemine) and crossing the 
Atchafalaya River in northwestern Iberville Parish. 

Among the influences tending to cause the storm to 
turn westward in Louisiana we may mention a rise in 

ressure over Tennessee and northern Alabama and 

eorgia in the afternoon of the 25th, which, with the 
relatively high pressure on the west, formed a baro- 
metric ne extending east and west and favored a cir- 
culation of air which would tend to drag the storm west- 
ward. In an eastward-moving extratropical storm a 
rise in pressure in front of it has a blocking or retarding 
effect; in a northward-moving storm the effect appears 
to be as stated in the present instance, although excep- 
tions may occur when the dominant circulation is not 
indicated by the surface observations. 

The remarkable intensity of the storm, as indicated 
by the low barometer readings at Houma, compared to 
those at other stations, was referred to in the preliminary 
7 abe The aneroid barometers used at Houma and 

Morgan City have been tested at New Orleans for read- 
ings as low as 28 inches, enabling us to make necessary 
corrections. The pressure st Houma fell 1.32 inches in 
11 hours, at an average rate of 0.12 inch an hour. From 
5 p. m. to 9.30 p. m., the rate of fall was 0.32 inch an hour, 
about the same as that registered at New Orleans in the 
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larger storm of September 29, 1915. Compared to the 
average gradient in the 50 miles between Bay St. Louis 
and New Orleans, in the 1915 storm 0.02 inch per mile, 
the average gradient between New Orleans and Houma, 
a distance of 48 miles, in the storm of August, 1926, was 
0.023 inch per mile. On August 25, 1926, at 9.30 p. m., 
there was a difference of 0.66 inch between the barometer 
readings at Morgan City and Houma, 30 miles apart. 
As the storm center was slightly west of Houma, we have 
here a difference of at least 0.66 inch in a distance of less 
than 30 miles. ’ 

After passing Houma the storm decreased in intensity 
but retained considerable energy until it passed into 
St. Landry and Evangeline Parishes, where it damaged 
only crops. Heavy rainfall ceased with the passage of 
the storm center. 


The pes report referred to the lack of high tides 


west of the center. At some points on the Louisiana 
coast, notably in the vicinity of Morgan City, the north- 
east gales on the storm front produced an unusually low 
tide; the lowest reading of the river gauge at Morgan City 
was 2.5 feet below zero at 6.45 p. m. of the 25th, about 
6 feet below mean low tide. This is very remarkable, 
for the lowest previous river gauge reading at Morgan 
ig was 0.2 foot above zero. 

he Atchafalaya River connects with Grand Lake, a 
considerable body of water immediately northwest of 
Morgan City, and with the Gulf to the south, of which 
the nearest coast line is at right angles to a northeast 
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offshore wind. This wind, blowing with hurricane force, 
lowered the water along the coast, particularly on the 
north side of Atchafalaya Bay, where the river empties 
into the Gulf, and may also have checked the rate of 
flow from Grand Lake into the river. When the wind 
backed to northwest, between midnight and 1 a. m. of 
the 26th, the water in the Gulf, relieved of the unusual 
strain, began to return to the north and east sides of 
Atchafalaya Bay, increasing the height of water in the 
river. A small peninsula, Point au Fer, extends west- 
ward from the Terrebonne coast and with westerl 
gales favors some accumulation of water at the mouth 
of the Atchafalaya. Simultaneously the northwest gale 
on Grand Lake increased the flow from that source. 
The resulting rise of 7.3 feet brought the river back to 
slightly more than the usual stage in about six hours. 
adiophone broadcasting and reception made possible 
a better distribution of warnings than in previous storms. 
In view of the intensity of the hurricane, the large num- 
ber of people engaged in fishing and other coast indus- 
tries, and the very slight elevation of the swampy areas 
in southern Terrebonne Parish, where the storm was most 
violent, the loss of life, 25 persons, is considered: small. 
Reports of property loss and damage due to the storm 
are not all in; but trustworthy information indicates that 
pRoperny: damage of all kinds, exclusive of crops in the 
eld, was between $3,000,000 and $4,000,000 and that 
damage to crops will reach an equal or somewhat higher 


PERSISTENCE OF WEATHER TYPES IN THE HAWAIIAN ISLANDS 


By E. F. Loveriper 
{Weather Bureau Office, Honolulu, T. H.] 


An inspection of a chart showing mean annual tem- 
peratures for a series of years in temperate latitudes does 
not disclose any tendency to a progressive warming or 
cooling. On the other hand, in the _— this tendency 
has been frequently noted, particularly by Henry (1) 


‘and Braak (2) for Batavia, Java. In tropical regions 


the variability of temperature and pressure is very slight, 
hence any systematic influence affecting these elonsertes: 
such as sunspots or volcanic acivity, would be much 
more noticeable in these regions than in temperate lati- 
tudes, where variability is great and of accidental or 
fortuitous nature. 

Clough (3) has shown by various statistical methods 
that the sequence of temperature changes from year to 
year do not follow the laws of chance variations. 

In the United States there is a certain amount of per- 
sistence of temperature departures from month to month 
and year to year which is most strongly pronounced in 
central and southern California. Rainfall and atmos- 
phot pressure do not show as much tendency to persist, 

ut where large areas are taken into consideration there 
is some tendency of rainfall to persist from month to 
month during the summer season, at least in some sections. 

In order to obtain an idea as to just what tendency 
there is for one month to be followed by a month of the 
same temperature sign in the United States, this was 
computed for 10 representative stations. The percent- 
age of cases ranged from 65 at San Diego to 54 at Salt 
Lake aa. Over eastern United States the result was 

uite uniform with an average of about 56 per cent, and 

e tendency toward persistence was greatest during late 
summer and the least during middle spring, the extreme 
monthly range averaging 10 per cent. 

The persistence tendency probably varies somewhat 
with the length of record, and with a period of a hundred 


would be a w 


years or more it can be clearly shown that there is a 
relation between one month and the same month of the 
year in the succeeding years. This has been done with 
the St. Paul, Minn., record covering a period of 105 years, 
and the result is shown in Table 1. An inspection of 
this table offers very little encouragement to one who is 
looking for the effects of periodicities. For example, in 
the 11-year — period if it were very strong there 

-marked positive correlation between 
months 11 — apart, and a negative correlation be- 
tween months of about half this period. There is, how- 
ever, a slight positive correlation shown in the table 
between months 11 or 12 years apart which is the most 
noticeable for the winter months. phi 


TaBLe 1.—Percentage of times in which one month has the same 
temperature sign as the same month of the year during each of the 


following years up to 16, for St. Paul, Minn. 

3 

Month al = 
ele 
January.......| 51 | 48 | 56| 50 | 44| 58 | 55.| 55 | 52| 49 | 59 | 42) 30) 
February...... 85 | 50 | 49 | 43 | 47 | 51 | 43 | 53 | 52 | 56 | 50 60) 51 | 40/47 
Mareh......... 62 | 57 | 57} 56 | 46 | 56 | 53 | 50 | 58) 57 | 54 | 50) 42) 
Apri 53 | 55 | 45 | 46 | 55 | 51 | 50) 45 | 50 | 47 | 58 | 51 | 56) 
63 | 49 | 43 | 52 | 48 | 50 49) 49 | 47 | 30 | 38 | 46 | 52) 
64 | 58 | 47 | 44 | 51 | 47) 49.) 53 | 51 | 60 | 57 | 58 | 60 | 57 | 50) 
59 | 61 | 43 | 56 | 49 | 54] 54] 45) 49 | 43 | 52) 51 | 53 41) 40) 
August. ....-.. 60 | 52 | 57 | 62} 61 | 51 | 54 | 51 | 40} 40 | 51 | 42 | 96) 47) 
September... 59 | 45 | 50 | 57 | 49 | 46 | 51/ 54 | 43.| 40 | 53 | 59 | 56 | 40) 51) 
ber........ 50 | 60 | 49 | 62 47} 51 | 46 | 55 | 51) 53 | 49 | 51 46) 49) 
November..... 64 | 59 | 52 | 55 | 49} 51 | 52 | 49) 50 | 51 | 50) 47) 
December 54 | 44 47} 50 | 57 | 48 | 50 | 58 | 41 | 47| 51 | 47 | 49 | 48 | 52) 
Means...| 58 | 53 | 50 | 51 | 52| 49| 51| 50| 50| 51 | 53 | 52| 47| 48) 
Wiater 
_ means.| 53 | 47} 51 | 51 | 49| 49 | 50] 53 | 40. 53,| 54 | 52 | 46) 46 
Summer < 51 
means.| 61 | 57 | 49 | 54 | 54| 51 | 52| 50 | 47| 48 | 50 | 53 | 52| 45/| 49 
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The most evident. relation brought out is the t- 
age of times in which the month of one year has the 
same temperatures sign as the same month of the follow- 
ing year. This averages 58 per cent for all months and 
61 per cent for the summer months, It would be inter- 
esting to determine the effect of length of record on 
these percentages. Probably they would be less with 
shorter records as in long records there are well-known 
long-period oscillations. 

At Honolulu, a complete record of poupersinse goes 
back to the year 1890, and a record of atmospheric 

ressure to 1891 with the year 1904 missing. Cox (4) 
ae worked out a 10-station average of Hawaiian rain- 
fall beginning with the Pay 1877 and ending 1921. I 
have extended this record so as to bring it up to the end 
of 1925 for the annual amounts and 1924 for the monthly 
amounts. 

It is apparent that these reeords are too short to show 
_ progressive changes unless such changes are well-marked 
and the variations slight. With Hawaiian temperatures 
such is the case and the progressive changes are clearly 
evident; but as rainfall shows a much greater variability, 
progressive changes, except for a period of a few mont 
which will be shown later, are not in evidence. The same 
is true of atmospheric pressure and wind velocity. 


Applying the ratio . to Honolulu temperature in 


which w is the mean variability, and v the mean devia- 
tion, the result is 1.12. The corresponding value is 
1.48 for Honolulu pressure and 1.52 for Hawaiian rain- 
fall. The theoretical ratio is 1.414. No progressive 
change from year to year is shown by this test, there- 
fore, min for temperature. 

In Table 2 is shown the percentage of cases in which 
each month of the year has the same temperature sign 
as each of the succeeding months up to six, and also of 
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to their fullest degree. For purposes of comparison the 


period of record used was the same for both places; 
namely, 1890 to 1924, inclusive. It was thought that 
if different lengths of record were taken the results might 
be seriously altered. 

As will be observed from the table, a month has the 
same sign as the preceding month in 70 per cent of the 
cases. For Hawaiian rainfall (Cox’s 10-station average) 
the correspondi pak. is 66 per cent; for Honolulu 
pressure, 65; and for Honolulu wind velocity with a 
record of only 20 years, 57 per cent. 

Using Clough’s fifth criterion in the article previousl 
retersad to it can be shown that in Hawaii long et 
in which a meteorological element, especially tempera- 
ture, is persistently above or below the normal are much 
higher than in a random series of events. Beginning 
with the month of June, 1908, there were 21 consecutive 
months in which the Honolulu temperature was below 
normal. There were two cases in which the temperature 
was above or below the normal for 13 consecutive months, 
and one case each of 11, 12, and 15 consecutive months. 
In the record of Honolulu pressure there was one case 
each of 12, 13, and 20 consecutive months in which pres- 
sure was above or below the normal. Such remarkable 
cases of persistence have not been of such frequent 
occurrence in Hawaiian rainfall, but beginning with the 
month: of January, 1919, there were 14 consecutive 
months in which the precipitation was below normal, 
using Cox’s 10-station average. 

Evidently, at certain times there is some influence, or 
group of influences, working, which in itself or them- 
selves tend to persist over a period of several months. 

Because of the importance of rainfall in the Hawaiian 
Islands from a practical standpoint I have made a more 
exact analysis of the data by finding the coefficient of 
correlation between each month of the year and the fol- 


the succeeding twelfth month, for both Honolulu and lowing month. The result is shown in Table 3. 
"9 Tokio, Japan. Being situated on the eastern side of a ‘ ne t 
of great continent the climate of Tokio is largely continental, 74848 3.—Correlation py ee ana rainfall of each month and 
ig and is comparable with the climate of eastern United oinatent 
in States at about the latitude of Virginia as regards both 
er storminess and extremes of temperature. Month beginning poe ig 
en TaBie 2.—P in which each month of the year has : ; 
we sit, and the succeeding twelfth » for Honolulu, Hawaii, and +0006! 131 
ost May. +0,304| 40.082) 4.80 
40.304 | 40.082) 490 
the —T November... +0.321| 40.088| 3.65 
ga It will be observed that the coefficients are much 
| 82 | 55) | 52) 60 | 47 | 48 | 44 | 33 | 73/41) 38 higher during the summer than during other seasons of 
Maroh...°122°77222.2221] 76 | 73 | 85 | 48 | 57 | 46 | 50 | 58 | 30] 53| 39| 50/64) 50 the year, and the relation thus brought out has some 
70 | 75 | 74 | 71 | $8 | 57 | 53 | 50 | 53 | 56 | 55 | 58) 52) 38 Hawaiian Islands as a whole. The difference between 
76 | 76 | 72 | 34 | 70 | 63 | 62 | 66 | 48 | 53 | 52 | 37 | 47 
72 | 71 | 53 | 62 | 65 | 69 | 66 | 69 | 55| 55 | 53 | 50| 52 rsistence in the summer and other seasons of the year 
is present in other meteorological data, and seems to be 
52 Ni 59 41 | 58 ° 
| $3 | 37 | 73 | 60 | 87 | 59 | 62 | 71 | 62 | 65 | 60 | 50) 48) 37 out of proportion to seasonal differences in variability. 
74 | 72} 61 53 | 64 | 66 | 50 | 50 | 50 55 | 52) 59 
| 49 us Figure 1 shows the unsmoothed annual values of four ia 
70 | 66 | 58 | 50 | 56 | 56 | 56 | 54) 54) 50) 54) 52) 46 meteorological elements, vis, Honolulu temperature, pres- 
+e sure, wind velocity, and Cox’s 10-station average of : 
The table out the difference in persistence Hawaiian rainfall. Some interesting relations are 
a between the two places, Honolulu representing a marine brought out in this chart. The most important of these 
ile ‘topical climate, and Tokio a continental temperate is the synchronism between the wind velocity at Honolulu 
Ma ate though these two climates are. not represented and Hawaiian rainfall, which is not at all surprising in 
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height is also small, but when d 
significant relationship _ 
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view of the fact that most of the rainfall in Hawaii is 
brought about by the forced ascent of the trade winds 


- over the land masses. Another fact, the reason for 


which is not so evident, is the seesaw relation between 
ressure and wind movement, and pressure and rainfall. 
t may be, and probably is, explained by the general 
principle that high pressure is associated with quiet, 
clear weather, and low pressure with cloudy, windy 
weather. Annual temperatures apparently take a course 
nearly independent of the other elements. 


74 i 
73 Temperature ("F) + 
30.02 
50.00 \ 
rage Pressure, (inches) 
/20 T 
100 
80 N 7 
60 
a7 
Wind Velocity (mph, 
75 ttt 


Fia. 1.—Unsmoothed annual values of temperature, pressure, wind velocity, and rain- 
fall (Cox’s 10-station average) 


CONCLUSIONS 


It has been the purpose of this study to show that 
variations of the weather in the Hawaiian Islands show 
a systematic tendency, and comparisons were made with 
the weather elsewhere to show that this tendency was 
greater than at places in higher latitudes. This, how- 
ever, could be inferred from what is already known on 
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the subject. Other facts which are new so far as the 
writer is aware are as follows: 

(1) In the Hawaiian Islands, temperatures show a 
remarkable tendency to persist. 

(2) As regards other meteorological elements such as 
rainfall, atmospheric pressure, and wind velocity, the 
persistence is less but still clearly apparent in Hawaii. 

A knowledge of the fact that wet and dry weather tend 
to persist considerably in the summer time might be of 
some value in long-range forecasting. From May to 
August wet (wetter than normal) months are followed by 
wet months, and dry (drier than normal) months are 
followed by dry months in 73 per cent of the cases for the 
Hawaiian Islands as a whole. For individual sections 
this would be somewhat less, depending on the locality. 

Periodicities probably have little to do with long peri- 
ods of oubenad weather, and the cause must be sought 
for elsewhere. The fact that a persistent tendency is 
shown in the records of weather in the Hawaiian Islands 
is sufficient to lend encouragement to those who wish to 
make further studies on longe-range weather forecasting. 
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FORECASTING PRECIPITATION FROM LOCAL DATA! 
C. L. Ray 
(Weather Bureau Office, Lansing, Mich., June 10, 1926} 


’ The writer has made a statistical arrangement of the 
probability of rain following different pressure heights, 
wind directions, pressure changes, and the several com- 
binations of these factors. The results as presented in 
the accompanying charts and tables do not show a suffi- 
ciently high average of probability to serve their in- 
tended gd as an aid in forecasting. The data are 
wee “ese owever, in order to show what can be done 

this method, and to illustrate the relative importance 
of the several elements, as they relate to forecasting at 
this station. Owing to the unsatisfactory results from 
the forecasting angle, averaging not more than 59 per 
cent, the discussion will be limited to a brief resumé of 
the more prominent characteristics revealed by the 
analysis. There was available a total of approximately 
5,450 observations, taken daily at 7 a. m., central standard 
time, throughout the year, and covering a period of 15 
years, 1910 to 1925, inclusive. From these data was 
calculated the percentage of times precipitation occurred 
within 24 hours, eliminating from consideration the 12 
hours immediately following the observation. This 


‘ef. Chapman, E. H., Quart. Jour. Roy. Metl. Soc. 42: 289. Ibid. 40: 347, the rela- 
tion between at mospheric pressure and rainfall at Kew and Valencia Observatories. In 
this paper it is pointed out that the relationship between pressure values and rainfall 
at a single station is small and nam that the relation between in barometric 

. hg with mean, pressure values, rainfall totals a 


gives the results a comparative value in relation to the 
results from the synoptic charts. Only the annual 
probabilities have been given in some instances as it 
was found that the differences were very slight between 
the values for the several seasons. 


TaBLe 1.—Probability of rain with different pressures and different 
pressure changes, based on 7 a. m. pressure and 12-hour change and 
rainfall in 24 hours, from 7 p. m., 6,449 observations 


Spring | Summer | Autumn| Winter | Annual 
Pressure (i 
42 34 40 61 48 
55 46 52 70 56 
12-hour pressure 
—0.25 inch or more...........- 76 77 
—0.2%4 inch to —0.15..........- 71 55 65 81 
0.14 inch to —0.05..........- 62 56 56 73 8 
0.04 inch to +0.05........... 60 61 56 72 a 
+0.06 inch to +0.15.........-- 45 42 45 64 
40.16 inch to +0.25........... 42 37 67 $ 
+0.26 inch and over.......-.-. 
46 62 70 56 
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In Table 1 are given the pAYAEAR probabilities of 
rainfall expressed. in. percentages, following the da, 
7 a, m. observed sea-level pressure readings. In gener 
the manor the pressure the lower the probability of 
rain. uring the summer months when precipitation 
is least, the percentage of times when rain may be ex- 
pected is better than 50 only when the pressure is under 
29.75 inches. During the winter period the probability 
averages above 70 per cent for all observations, with a 
minimum of 61 per cent for lowest pressure and a maxi- 
mum of 82 per cent where readings are above 30.25 
inches. The winter probabilities are in excess of what 
would be expected, based upon the normal rainfall for 
the season, and are evidently due to the greater daily 
frequency of precipitation, often amounting to only a 
trace (too small to measure). Taking the data as a 
whole it is found that there is a slightly better than 
50 per cent chance of rainfall where the pressure is 
30.14 inches or less, except during the summer period 
of normally light precipitation. On this basis, if we 
were to make a blanket forecast, so to speak, in which 
rain is predicted for all cases where the pressure falls 
below 30.14 and fair for all cases where it is above 
30.14 inches, the resulting verifying average would be 
about 55 per cent. 

The lower part of Table 1 gives the probabilities 
based upon the 12-hour pressure change. The annual 
probability of rain following a fall in pressure of 0.25 
or more is somewhat higher than that following pressure 
readings under 29.75 inches. In other words a consider- 
able fall in pressure in 12 hours is a slightly more favor- 
able indication of rain than is a very low pressure read- 
ing considered separately. Where the pressure change is 
minus, even though a small one, the chance of precipi- 
tation following within 24 hours is better than 1 to 1 
in all seasons. The ‘‘blanket”’ forecast referred to above, 
however, fails 0 show a verifying average of more than 
56 per cent. A 12-hour rise in pressure of 0.26 inch 
or more, during the spring months is followed by rainfall 
more than 51 per cent of the time. This percentage, 
while almost on the border line, marks a sharp increase 
in probability over the groups representing a rise be- 
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Fie. 1.—Rain bability as a function of pressure and 
of 5,466 observations 


tween 0.06 and 0.25 inch. The rapid movement of high 
low areas at this season gives to the plus pressure 
ange where it.is a sharp one, a forecast value for 
approaching .unsettled weather. Taken as a whole it 
may be sai 


that either falling pressure or a rapid ries. 
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is favorable for rain while rising pressure is less so. 
These conclusions, while not by any means new in them- 
selves, are given mathematical verification by the results 
in the table. 

In Figure 1 the simultaneous consideration of pressure 
and pressure change as related to the 24-hour rainfall is 
shown. The greatest probability occurs when there is a 
12-hour pressure change of —0.25 and a sea-level reading 
of 29.84 inches or less. Two. secondary maximum 
probabilities occur, one with a minus change of 0.25 
with the pressure over 30.15 inches, the other where there 
is a plus change of 0.25 inch and an observed reading un- 
der 29.75inches. The least probability is found with pres- 
sure 30.25 inches or more with a plus change of 0.25 inch or 
more. Computing the verifying average by making a 
forecast of rain for all cases where the probabliity is 
over 50 per cent and of fair in all other cases, a resulting 
average of 59 per cent is obtained, or several points 
better than where forecasts are made in which the two 
elements are considered separately. In this connection 
we find similar investigations of the probability of rain 
as a function of two elements as made by Blair? who in 
turn refers to studies made by Besson on the same sub- 
ject. Blair found that the Livy average following 
this method and using the data for Dubuque, Iowa, was 
62 per cent. Quoting his remarks in this connection: 
“This is only slightly better than the 59 per cent in 
Table 5 (each element considered separately) and 
corresponds to the experience of Besson, who says that 
contrary to expectations the two element combinations 
do not offer much superiority over the results with one 
element. However, he constructs eight such figures 
giving eight combinations of two elements each, an 
Le aeagy. as the arithmetical mean of the eight proba- 
bilities shown is above 0.50, forecasts rain or no rain, 
and obtains a verification of 73 per cent for 943 cases.” 

In Table 2 is given the relationship of the different 
wind directions to the rainfall within the following 24 
hours, using as in the other instances cited thus far, the 
7 a. m. observation and eliminating from consideration 
any precipitation occurring during the 12 hours immedi- 
ately following the observation. Southeast winds give 
the most favorable indication of unsettled conditions to 
follow. Rain occurred in 71 per cent of all cases after 
an observation of this wind. East and south winds also 
show better than 60 per cent. The least favorable 
direction from the standpoint of cow mms is north, 
which averages only 39 per cent. A forecast of rain or 
fair according as the average exceeds 50 per cent results 
in a verifying percentage of 59. North and northwest 
are the only directions showing less than 50 per cent 
precipitation probabilities. . 


Taste 2.—Probability of rain within 24 hours, with wind from dif- 
ferent directions (R 24 equals number of occurrences of rain within 
24 hours; P 24 expresses the same in percentage) 


Direction Rw Total Pa 
ast 279 447 62 
Southeast 400 567 7i 
Bai 474 725 65 
Southwest. 712 1, 260 56 
331 595 56 
Northwest. 356 744 48 
Total 3, 008 5, 386 56 


2 Local forecast studies—Winter precivitation, by T. A. Blair, Mo. Wea. Rev. 
Feb, 1924-62: 79-85. 
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In Figure 2 and Table 3 the rainfall probabilities are 
shown as a function of wind direction and pressure 
height. In this arrangement the maximum probability 
is found with a southeast wind and pressure under 29.74 
inches, giving an average of 92 per cent over the 15- 
year period. Southeast winds with pressure 29.84 inches 
or less are a better indication of rain than south winds 
with pressure under 29.74 inches. They are almost as 


TaBLe 3.—Rainfall percentages resulting from the simultaneous con- 
sideration of two meteorological elements, based on 5,386 observa- 
tions at Lansing, Mich. Precipitation of trace or more within 24 

urs 


Pressure 
Other element 
29.740r  29.75- | 29.85- | 29. 30. 30. 15~ | 30.25 or 
20.84 | 20.94 | 30.04 | 30.14 | 30.24 over 
Wind direction: 

75 56 49 35 29 42 36 
Northeast. ..........-.. 71 64 59 49 43 40 42 
82 73 74 71 59 58 54 
Southeast. ............. 79 75 67 67 70 60 
76 71 66 66 69 55 54 
Southwest. ..........- 52 62 58 58 48 47 
67 63 48 54 63 57 40 
Northwest... ..........- 61 44 53 49 48 36 45 

Wind velocity, miles per 
hour: 
78 60 62 60 61 54 53 
67 52 61 61 51 68 


favorable a sign with pressure 29.94 inches or less as 
south winds with 29.74 inches or less pressure. As 
between forecasting rain. for southeast winds or for 
pressure under 29.74, the average probability favors 
the pressure element, which gives a percentage of 73 
as compared with 71 for southeast winds. Least favor- 
able conditions for rain as shown by these figures are 
northerly winds with the pressure over 30.05 inches. 
Wind-velocity averages would seem to show a greater 
probability for rain with increase. Least fewanahle are 
velocities under five miles, although not in every instance. 
The greatest probability occurs with pressure under 
29.74 inches and velocity between 5 and 9 miles. The 
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results are not consistent, taken as a whole, however. 

They alsu fail to agree with the conclusions drawn by 

Blair from results obtained at Dubuque, where it was 

found that the greatest probability occurred with the 

lightest wind movement. Comparison with Blair’s 

figures, however, does not give a true relationship, as he 
Pressure 


Under 29.75 29.95 30.05 IONS Over 
2874 70.94 70.04 to./4 10.24 3025 
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Fic. 2.—Rainfall tages resulting from the simulta- 
neous consideration of two me’ elements— 
direction, wind velocity and pressure height 
has considered a 24-hour rainfall period beginning with 
the time of the observation of the several elements or 
12 hours earlier than the rain period considered in the 
present a: This would seem to explain, too, the 
results obtained from his investigation, as it moves the 
time of the observed rainfall. nearer to the time of the 
wind observation, with the accompanying more or less 
calm conditions of the storm’s central area. Figure 2 
gives a graphical story of the results described. | 


WIND AS MOTIVE POWER FOR ELECTRICAL GENERATORS 
By Harry G. Carter 
(U. 8. Weather Bureau, Lincoln, Nebr.] 


The main reason why wind-driven electrical generators 
have not come into general use for rural homes is, prob- 
ably, the hesitancy of the gs ctive purchaser to depend 
upon the capricious wind. He knows in a vague wa 
that there are periods of low wind movement and his 
lack of information on the subject causes him to doubt 
the success of a generator so operated. 

In order to meet the constantly growing demand for 
an economical and efficient plant of this type, scientists 
at the College of Agriculture, University of Nebraska, 
have been experimenting for several years. They have 
found that a wind velocity of nearly 10 miles per hour 
is necessary to charge batteries, the wind wheel being 
exposed at an elevation of 60 feet. This minimum ve- 
locity agrees quite closely with the results of experiments 
carried on at other places. 

In view of this requirement, it is interesting to know 
how much of the time a 10-mile wind may be expected. 
What per cent of the time will the wind be too light? 
How oiten do these periods of low wind movement occur? 
What is their average and extreme duration? During 


what part of the year and of the day are they. most fre- 
quent? These are vital questions, and while the data 
may not enable us to foretell the behavior of the wind 
on a definite day, a knowledge of its behavior in times 
past gives at least its future average values. 

The writer has made a study of the Weather Bureau 
records of wind-velocity at Lincoln for the 10 years 1912 
to 1921, inclusive. The most important facts are pre- 
sented in the accompanying tables and charts. By 
means of such data the experimenter will better under- 
stand the requirements for meeting the actual, rather 
than the theoretical .conditions; and the. prospective 
purchaser may intelligently judge for hi the prac- 
ticability of a wind-power generating plant. 

All measurements were made by a Robinson cup ane- 
mometer, the instrument adopted by the U. S. Weather 
Bureau for measuring wind velocity. The anemometer 
was exposed above the Brace sical Laboratory 
Building on the city campus of the University © 
N er at Lincoln at a height of 84 feet above the 
ground. 
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For the year as a whole @ velocity of 10 or more miles 
per hour for at least five hours of the day occurred on 
75 per cent of the days, while a velocity of 10 or more 


miles per hour for five or more consecutive hours each 


day occurred on approximately 67 per cent of the days. 
(See fig. 1.) 
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_ Fic. 1.—Percentage of days with wind movement eq or exceed- 
ing 10 miles per hour for a total of five or more ods anabieay (un- 
broken line),and percentage with wind movement equaling or ex- 
ceeding 10 miles per hour for five or more consecutive hours each day 
(broken line), for the 10 years, 1912 to 1921, inclusive, at Lincoln, Nebr. 
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Fic. 2.—Percen of hours with wind velocity exceeding 5, 10, 15, . 
miles per hour for the different mon 


TaBLE 1.—Percentage of hours with wind movement of stated amounts 
for the 10 years 1912 to 1921, inclusive, at Lincoln, N. 
than} 6to10 | 11 to15 | 16t020 | 21to25 | 
Month iles | miles per | miles miles per | miles 
fi: }perhour| howe | | mies per 
Per cent | Per cent | Per cent Percent "Per cent | Per cent” 
16.0 30.8 2.9 15.3 8&6 5.4 
20. 5 32.9; 25.2 12.9 5.2 
Re 22.6 39. 6 2.1 10.6 3.1 “10 
31.3 40.9; 24 6,1" 1. 
23.6 339; 20; 92) 30 
Ovember.. 2L4 3.5 2.6 


_ Awind movement exceeding 5 miles was recorded dur- 
Ing 77 per cent of the hours; excéeding 10 miles, during 
4l per cent; exceeding 15 miles, 18 per cent, and exceeding 
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20 miles, 7 per cent. The monthly values are shown in 
Table 1. The same data are presented graphically in 
Figure 2, which probably emphasizes the change from 
rer to month better e numerical values in the 
table. 

The diurnal changes in velocity for the four seasons are 
shown in Figure 3. The increase during the morning 
and early afternoon and the decrease during the late 
afternoon and evening are quite pronounced. 

It is not necessary to charge batteries continuously; so 
the wind need not blow pry a rate of 10 miles per hour 
throughout the day. Under average conditions five 
hours charging every two or three days would seem 
sufficient to keep the batteries in good condition. From 
the work carried on at the University of Nebraska it was 
found that a 16-cell 32-volt 180 ampere-hour battery 
would furnish current for the needs of the average home 
for three to five days without recharging, depending upon 
the amount of current consumed. 


2:30 BO 7:00 10:30 


Fic. 3.—Average wind velocity for certain hours of the day for the differ- 
ent seasons for the 10 years, 1912 to 1921, inclusive, at Lincoln, Nebr. 


Periods of from three to five consecutive days without 


‘sufficient wind to charge the batteries were not of fre- 


quent occurrence but occurred often enough to require 
careful consideration. (See Table 2 and 3.) They 
seemed to be more frequent in late summer and early 
winter and least frequent in spring, with a secondary 
minimum frequency in autumn. Periods of low wind 
movement exceeding five consecutive days were uncom- 
mon, averaging less than one each year, and were quite 
evenly distributed throughout autumn, winter, and 
summer, but did not occur during the spring. 


TaBie 2.—Total number of periods of two or more consecutive days 
in which wind movement did not 10 miles per hour for a 
total of at least five hours éach day, for the 10 years 1912 to 1921, 
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TaBLe 3.—Total number of periods of two or more consecutive days 
in which wind movement did not equal 10 miles per hour for 
or more consecutive hours each day, for the 10 years 1912 to 1921, 
inclusive, at Lincoln, Nebr 


Eo > 32 
sot = = 
2 3} 8! 9} 5} 81138117112] 6117] 120 
3 5} 2) 2) 4) 4120] 9] 51 3} 7) 87 
4 1}; 1] 2] 2] 6] 64.2) 2) 3] 4]- 2 
5 Of] O} 4] 2] 3] OF OF 1] 1) 12 
6 0; 0; 2] OF] 1] 2] 1 8 
7 0; 0} O} OF} 2} 1} 1] O} O 4 
0}; 0] O} O} 1} 1) 0} OF O 3 
0} 0} 0! 0} 0} O} O 0 
10 0! 0}; OF} OF 1) OF 1 
ll 0} 0}; 0] 0} OF} 0} O} 0} 0 0 
12 0; 0}; 0; 0} OF O 1 
13 0! O} O}] OF 1} OF 0 1 
14 0; 0} O} O} O 0 
15 0! OF Of OF OF} OF O 0 
16 1/0; 0} 0} 0} 0; 1 


Since the amount of ese Rx used on farms depends 
mainly upon the amount u for lighting purposes, 
more electricity is consumed during the months when 
nights are longer, and the batteries then require more 
frequent charging. A comparison between the hours of 


20 
20 
Fic. 4.—Percentage of hours with wind velocity eq or 


10 miles hour (unbroken line), and percentage of dark- 
ness (broken line), at Lincoln, Nebr., for the 10 years, 1912 to 1921, 
clusive 


Tas_e 4.—Recorded average hourly wind movement (miles) at certain 
W Bureau stations, with height of anemometer 


Station and height of 3 i 
anemometer 


December 


g 
Lincoln (84 10. 7/11. 312. 613. 0/11. 2:10. 8.9) 6| 9. 7/10. 5:10. 4/10. 2110.6 
North Platte (51 feet) ....... 7. 6| 8.1} 9. 5/10. 4) 9.1) 8.1) 7.2) 6.8) 7.5 7.8| 7.8) 7.4 
Omaha (122 9 1| 9. 7/10. 1/10. 1| 7.8] 6.9] 6.7] 7.58.2 868.71 8.5 
Sioux City, Iowa (164 feet) _.'12. 3/12. 7/13. 6/14. 6/13. 1. 612.1 
Valentine (54 feet).......... 9.811. 3712 4)11. 610.7) 7) 010.3, 


Serremser, 1926 


darkness and the wind movement is given in Figure 4. 
Darkness is considered as beginning one-half hour after 
sunset and ending one-half hour before sunrise. 

The average wind velocity at the regular Weather 
Bureau stations in Nebraska and also at the neighbori 
station at Sioux City, Iowa, is shown in Table 4.. The 
height of the anemometer at each station is shown. 
Since wind velocity increases with increase in elevation, 
the height of the anemometer should always be considered 
when comparing records from different stations. 

In order to give a better comparison of the wind move- 
ment at the different weather bureau stations the averages 
were reduced to a common level. As the windmill at 
the Agricultural College at the University of Nebraska is 
60 feet high the averages were reduced to this level. The 
formula used in making the reductions was suggested by 
Stevenson in the Journal of the Scottish Meteorological 


Society in 1880: © 
H+72 


in which V is the gen oa oe velocity for the level H, in 
terms of the known velocity v, at the known height h. 

These computed velocities are given in Table 5. While 
there may be a small error, they undoubtedly give a better 
indication of the variation in wind movement over the 
State than the actual averages in Table 4. 


TasLe 5.—Computed average hourly wind movement (miles) at 
stations given able 4, reduced to an elevation of 60 feet 


2 
9. 8/10. 4:11. 6/12. 0/10. 3} 9.3) 7.9] $9} 97) 9.6] 9.4) 9.8 
North Platte................ 8.4 9.9110. 8] 9.5) 84 7.5) 7.1) 7.8) 8.1) 7.7] 7.7) 
7.6} 8.4) 8 4) 7.4] 6.5! 5.7] 5.6) 6.2) 6.8) 7.1) 7.2) 7.1 
Sioux City, 9. 2} 5 10. 2/11. 0} 9.9) 8.8 7.6 7.5) 8.6) 91 


In conclusion it may be said that while the data pre- 
sented may not prove the feasibility of operating electrical 
generators by wind power, they at least show the possibili- 
ties. It would seem that here is a fruitful field for further 
investigations. The day may not. be far distant when 
hundreds of rural homes will have wind power plants for 


CLIMATOLOGICAL DATA FOR ANDAGOYA, REPUBLIC OF COLOMBIA, SOUTH AMERICA 
P. C. Dar 
[Weather Bureau, Washington, D. C., Aug., 1926} 


Through the courtesy of Mr. E. H. Westlake, vice 
resident, Pacific Metals Corporation, 61 Broadway, 
ew York, N. Y., the Weather Bureau has received 
regularly for a number of years, copies of the monthly 
meteorological records made at the mining camp of that 
corporation at Andagoya, located on the San Juan River 
in the northwestern part of Colombia, South America. 
The geographic coordinates of the place of observation 
are, latitude 5° 4’ north, longitude 76° 55’ west, in the 
Choco district, at the junction of the San Juan and 
Condoto Rivers, and about 250 feet above sea level. 
On the west the distance in a direct line to the Pacific is 
about 35 miles, while to the east lie the Western Cordillera 
of the Andes at a distance of about 50 miles. These 
mountains are from 4,000 to 5,000 feet above sea level. 


Between the San Juan River and the Pacific coast lies 4 
range of hills not over 300 feet above sea level. 
_ The instrumental equipment consists of maximum and 
minimum thermometers, raingage, and hygrometer, 
of standard make and properly exposed. The ther- 
mometers are read daily and the precipitation is measured 
twice daily, 7 a. m. and 7 p. m., local sun time. 
Observations of rainfall began in August, 1914, and of 
temperature in September, 1917. A short record of 
an humidity was made during portions of 1917 and 
1919. 
In addition to the above a record of precipitation 
covering about three years was furnished by the same 
company from a branch camp at Buena Vista, about 25 


miles north of the main camp at Andagoya. 


op 


he i 


ndagoya, Colom 


Jan.| Feb.|Mar.| Apr.|May|June| July] Aug.| Sept.| Oct.|Nov.| Dec.| 


Mean max 
89.6) 89. 3| 89.6} 80.8! 89.2! 89.2} 89.3] 89.2] 89. 5| 89. 6] 88.21 88.0) 89.2 
Mean min f 
74.5) 74.5) 74.5) 75.0) 74.5] 74:1) 73.6) 73.6] 73.7|-74.0) 74.1 
82.0) 81. 4) 81. 8) 81. 6) 81. 81.5) 81.7) 81. 0}.81. 0) 81.6 
Highest ....... 95 97 |96 (100 {100 | 98 | 100 | 99 |95 | 96 
west.......- 68 | 71 | 70 | 70 | 72 70 | 70 | 70 | 69 | 68 | 66 | 66 


The mean annual temperature 81.6° is exceeded in very 
few regions of South America. The following means are 
of interest in this connection: 82.4° at Quixeramobim, 
State of Ceara, Brazil; 82.6° at Dada-Nawa in southern 
British Guiana; and 83.5° at Maracaibo, Venezuela. In 
the warmest months, January to April, the mean tem- 
perature at Andagoya averages 82.1°. 


TABLE 2.—Monthly and annual precipitation (in inches), Andagoya, 


Jan,| Feb./Mar.| Apr.|May|June| July|Aug.| Sept.| Oct./Nov,| Dee.| AB 
14. 45) 26. 11/28. 43/11. 75]22. 15)... 
16. 77/18. 32. 9124. 18] 29, 96|29. 90/25. 67/17. 23/275. 28 
50)21. 14|81. 31/33. 23| 20. 71/29. 43/23. 57/20. 33/310. 89 
39. 15/30. 61/29. 10'27. 01) 29. 12/24. 49/28. 65|25, 32/317. 05 
23. 59/24. 46/25. 0628. 14| 16. 85/17. 09\31. 30/26. 20/294. 16 
19, 86/20. 96) 26. 16/22. 51) 16. 01/15. 37/30. 30/21. 11/237. 
20. 40129. 25. 85/26. 76! 26. 82/21. 96125. 21/23 76 
30. 43121. 79117. 30/33. 40) 27. 74117. 90/18. 87/19. 50 
22. 58/36. 59|12. 56)25. 93) 26. 36/23. 95/23. 92/19. 40 
1923. - 92/20. 95|18. 85137. 33] 47. 83/21. 08.20. 61/20. 79 
28. 88124. 23. 51/17. 96) 20. 61/20. 37/19. 27)13. 11 
57}17. 12/18. 67| 22. 53/15. 06/17. 97/17. 13)... 
Mean... 24, 10/20. 18 vibe 13}23. 61/25. 80) 25. $8/21. 67/23. 09/20. 
7 p.m 
to 7 a. m.1_.|20. 58)16. 52)14. 43 20. 25)17 18. 60)19. 21. 27)17. 16, 18)219. 59 
Mean, 7 a. m. ‘ 
to7 p. m.! 5. 76| 6.42) 5.57} 5.01) 5.88) 4.61) 4.34) 6.00] 4.32) 59. 52 
Maximum in : 
hours... 6. 22| 5.41) 6.80} 3.36] 5.14) 6.04) 6.24) 4.67) 4.35) 8.11 
Maximum in f 
12 hours... 5. 90| 5. 39! 6.02] 3.33] 5.12! 6.00] 4.05! 3.92) 3.82! 8.04 
Mean num- : 
ber of days ‘ 
with precip- 
25 27 24 27 |308 


' Hours of measurement changed to 6 p. m. and 6 a. m. in March, 1925. 


The temperature is unusually uniform throughout. the 
year; during the eight-year. period, the maximum ob- 
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served, 100° F., was recorded on only four days, the 
minimum of 66° on but one date, and the minimum was 
below 70° on only five days. 

The individua! monthly amounts for the period of 
record at Andagoya show the rainfall to be rather uni- 
formly distributed over the several seasons, as well as 
over the different years of the period, a feature not 
usual in regions with such heavy annual amounts. 
Individual monthly totals ran: from 8.55 to 47.83 
inches, but they were generally between 20 to 30 
inches. 

The feature of outstanding importance in the distri- 
bution of precipitation is the great frequency and inten- 
sity of night rains. The average annual number of 
nights with rain is 277, while the average for the day 
falls to 158. Nearly 80 per cent of the ee a ag 
occurs between 7 p. m. and 7 a. m., as shown in the 
table given, and for this period the mean intensity for 
nights with rain is about 0.80 inch as compared with less 
than 0.40 inch for the daytime intensity. Contrary to 
what might well be expected, the extreme amounts of 
precipitation recorded in 24 hours are rather moderate, 
and those for 12 hours are not excessively high. The 


Maximum amounts for these periods are due to heavy 


downpours at night, the heaviest fall for any 12-hour 
period of daylight being only 3.10 inches. 

At Buena Vista the average for the three-year period 
is more than 50 inches greater than at Andagoya, but 
the measurements there are made once daily only and 
the relativeproportions for the day and night periods 
are not shown. 

The mean annual precipitation of 279 inches at 
Andagoya and an even greater amount, 331 inches, at 
the sub-station, Buena Vista, together with a 7-year aver- 
age precipitation of about 280 inches as recorded from 
1910 to 1916 at Buenaventura, located south of Anda- 
gova at the mouth of the San Juan River, show remark- 
able contrasts to those occurring in the region east of 
the Cordillera Occidental, the western range of the Andes. 
The decrease in annual rainfall from the coast to the 
elevated interior amounts to more than 250 inches, as 
shown in the following table. The marked differences 
in the annual amounts are likewise maintained in the 
monthly amounts for the different seasons. 


monthly and annual precipitation (inches), at six stations in Colombia 


Stations ot January | Febru- | April’ May | June.| July | August, n-| Octo- | Novem- | Decem= | 4 anual 
12} 210! 20.18; 1886/ 2601!) 25.13 23. 61 25. 80 25. 88 21. 67 2.00; 2.50/ 279.11 
Buena Vista 3 20.51 14. 58 17.85| 31.60) ° 30.77 27. 29 38. 23 25.98 30. 86 26. 78 35. 41 30. 87 330, 73 
Buenaventura 7 17,90 12.33/ 11.34 25.60} 28.40 23. 76 22. 35 26. 66 27.93 34. 66 28. 08 21. 64 280. 65 
3.27) 3.36 6.53|. 7.89 5.44 4.13 4. 68 6. 16 7.02 5.07 2.53 58. 78 
La Manuelita 600}. 5.37 2.92 1. 50 1.49 2.98 5.81 4.78 3. 20 44. 59 
29 2.87 2.42 377, 54) 428 21 1.78 (1906) 220 5.87 5. 06 3.00 39. 96 


15° 4’ N., 76° 55’ W., elevation 250 feet. Period, 1914-1925. - 
358 30/ N., 76° 51’ W., ¢levation not given. Period, 1923-1925. 
_ 49" N., 77° 11” W., near sea level. Period, 1910-1916. 
: i 10° N., 75° 45’ W,, elevation 4,950 feet. Periods, 1875- and 1908-1918. 
. 3° 36’ N., 76° 27’ W., elevation 3,500 feet. Period, 1900-1910. 
4° 36’ N., 74° 5’ W., elevation 8,700 feet. Period, 1894-1922. 


Sources of data: 


BUENAVENTURA AND BOGOTA: SARASOLA, 8., Noticia del nuevo observatorio (San Bartolomé de Bogot&) con algunos datos sobre la climatologia y magnetismo de 


Colombia. B 


ogota, 
MEDELLIN: Climatological Data, West Indies spt Caribbean Service, U. 8. Weather Bureau. July 


E 
LA MANUELITA: CHapMAN, Frank M., The D 


The annual precipitation over the coast districts and 

‘ower valleys of northwestern ‘Colombia, nearly 300 

Inches, as shown in the above table, is apparently the 
hest that occurs in either North or South America, 
Ing considerably in excess of the amount received at 

Mooretown, Jamaica, 222 inches, or at Greytown, 
icaragua, 256 inches. 


, 1925. 
ribution of Bird Life in Colombia. Bulletin of the American Museum of Natural History, vol. 36, 1917. 


In. commenting on the heavy precipitation in that 
region, the assistant manager of the company, Mr. 
N. C. Marshall, states: 


Certain months are wuppased to be dry, but they will not be so 
regularly every year. he day rainfall is fairly constant, at an 
average of from 4 to 6 inches 


month. The ony thing that 
can be said about the night n 


nfall is that more falls from 


vest. 


Sepresper, 1926 
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June to November than during the. other months of the year. 
This includes the time when the big floods come down the San 
Juan and Condoto Rivers, which may be expected during the 
months of September to November, and much less oe, 
during the other months. What dry season there is will come 
from December to May, although it can not by any means be 
ealled dry. 

In regard to the rainfall during the day, the greatest part of it 
falls from 7 to 9 o’clock in the morning and from 5 to 7 in the 
evening. If it were otherwise, it would be very hard to get any 
outside work done at all, but there are really more sunshiny days 
than the record of rainfall would lead one to suprase. 

It is rather uncommon for rain to continue falling all day lon 
and if these days were kept track of, I think that it would be foun 
that the most of them occur during the months of heaviest rainfall 
from June to November. For this reason this time of the year has 


~ been called the wet season, and from December to May the dry 


season, but the rain gage does not bear this out; as, for instance, 
the second highest monthly rainfall on record, 39.15 inches, occur- 
red in April. 

The native way of naming the seasons is very simple and quite 
flexible; when a few. consecutive days are-rainy they say it is 
winter, and when four or five days have been bright and sunshiny 
they call it summer, no matter what time of the year it may 
happen to be. 


Sepremser, 1926 
Commenting on the large amount of precipitation dur- 
ing the night hours, Mr. Westlake states: 


With regard to the preponderance of ae during the 
night this is a feature of the climate which I have heard commented 
upon by the half-dozen or more engineers whom we have sent to 

lombia since 1912. In fact this feature of the climate of the 
Choco region was noted and commented upon as far back as 1854 
in an article by John C. Trautwine (author of the well-known 
———- handbook and one of the builders of the Panama 
Railroad) in a paper entitled “ ong 3 Notes of an Exploration for 
an Inter-Oceanic Canal Route by Way of the Rivers Atrato and 
San Juan, in New Granada, South America, see journal of the 
Franklin Institute, March to October, 1854,”’ 


The only records of relative humidity are those at 
noon covering parts of the years 1917 to 1919. No data 
appear for August or September of any of those years. 
Interpolation of values for these months gives the unusu- 
ally high value of 82 per cent at noon for the annual mean. 
The extremes of the monthly means are 86 per cent in 
February and 78 per cent in October. 


Cc. E. P. BROOKS ON VARIATIONS OF PRESSURE FROM MONTH TO MONTH IN THE REGION OF THE BRITISH 
ISLES! 


By A. J. Henry 


In this study the author has used the data of monthl 
deviations from normal pressure for the stations published 
in Réseau Mondial to trace the shifting in latitude and 
longitude from month to month of the centers of greatest 
deviation in the region of the British Isles. Only the 
pressure deviations were dealt with, since those of 
temperature and precipitation can be explained in terms 
of the pressure. 

The monthly charts afforded little insight into the 
shone ge distributions which were responsible for them; 

ence it became necessary to examine the daily weather 
charts for the months considered. 

In the beginning the progressive movement of these 
centers was studied by constructing a series of overlapping 
30-day charts March 1 to 30, March 2 to 31, and so on. 
These charts very clearly showed the gradual movement 
in a northeasterly direction of the areas of excess or 
deficit. The construction of 30-day overlapping charts 
being too laborious, at the suggestion of Dr. George C. 
Simpson, a shorter method was adopted. 

..In this. method the area covered was that between 
30° and 70° north latitude and 70° west to 80° east 


longitudé and only deviations of at least +5 mb. were” 


considered. When deviations of that amount occurred 
in two successive months a barbed line was drawn con- 


necting the position of the center during the first month > 


with its position in the second month. 


If these centers in successive months were as a rule: quite inde- 
pendent of each other, there would be no reason why these arrows 
should be directed toward one point of the compass rather than 
another. If, on the other hand, the centers in successive months 
really indicate two successive positions of the same center, and if 
there is a tendency for centers to move in one direction rather 
than in another, the majority of the arrows should point in this 
direction. The investigation was carried out on three separate 
series of charts, which between them cover a period of 41 years: 

(a) A series of monthly charts of pressure deviations over the 
northern hemisphere covering the years 1873 to 1900. 

(6) Working charts of deviations of pressure over the globe for 
the period January, 1910, to April, 1919, prepared in connection 
with the Réseau Mondial. 

(c) A series of rough working charts of the deviations of pressure 
over North America, the North Atlantic, western and central 
Europe, covering the period June, 1922, to October, 1925, pre- 


* Quarterly Journa ! of the Royal M eteorological Soc. 62: 2€3-276, 


ee in connection with various investigations into current 
weather. 

The Réseau Mondial charts were the first set to be dealt with, 
and it was quickly evident that the movements of the centers in 
the southern half of the area were very largely from west to east, 
while in the northern half there were a considerable number of 
instances in which the movements were apparently from east to 
west. The work was accordingly repeated, the pairs of months 
being separated into two classes, the first class including those in 
which the position of the center during the first month was north 
of 55° N., while the second class included those in which the posi- 
tion of the center during the first month was south of 55° N. 
The results of the investigation are shown in Table I (not repro- 
duced). * * * 

From Table I we see that between 70° and 55° N. 60 centers of 
excess gave an apparent movement to the eastward compared 
with 35 to the westward, and 60 centers of deficit showed a move- 
ment to the eastward compared with 49 to the westward. Between 
55° and 30° N. 41 centers of excess showed a movement to the 
eastward compared with 15 to the westward, and 23 centers of 
deficit showed a movement to the eastward compared with 16 to 
the westward. In all four groups the easterly movement. pre- 
dominated, although to a much greater extent with centers of 
excess than with centers of deficit. ha: 

The predominance of apparent easterly movement holds in all 


four seasons, though it is greatest in summer. We’ find that for 


each 10 centérs of pressure deviation giving apparent westward 
movement in any one season the number of centers giving an 
apparent movement to the eastward is: Winter 12, spring 17, 
summer 21, autumn 16. Many of the instances of apparent move- 


..ment to the westward are due to the happening that a center of 


deviation which was shown in the chart for one month had by the 
following month either moved eastward out of the area or had de- 
creased to an intensity of less than 5 mb., while at the same time 
a new center of deviation had appeared in the west of the chart. 
It appears in fact that the month is too big a unit; if the charts 
been drawn for each 10 or 15 days, the predominance of ap- 
parent easterly movement would have been much greater. 
Tracks of centers of excess and deficit were con- 
structed and published. These followed more or less 
regular courses, somewhat analogous to the paths of cy- 
clones that apparently circle the north pole. The centers 
of excess show a tendency to move from Alaska south- 
eastward to the center of the United States, thence east- 
ward to a position between Bermuda and Nova Scotia, 
continuing in that direction to the Azores, thence usually 
northeastward to the British Isles or across them t 
Scandinavia, and finally again eastward into northern 
Russia or the Kara Sea, the whole journey taking about 
six months, though no single center was found that per 
sisted long enough to move from Alaska to Russia. 
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The average life of a center was found to be only about 
3 months and a certain number appeared suddenly one 
month and could not be traced the next. 

The movement as above indicated conforms rather 
closely with that of anticyclones that cross the north 
American Continent. 

The paths of centers of deficit were found to be less 
regular than those of excess, North America being almost 
free from centers of deficit amounting to the limit set in 
the study. This agrees with the experience of the present 
writer, who is of opinion, that the explanation is to be 
found in the dispersion of cyclones which obtains in 
North America. Mr. Brooks notes that a number of 
centers originate in the neighborhood of Newfoundland 
and move in an easterly direction. This also is in con- 
formity with experience on this side of the Atlantic; 
I may offer the suggestion, however, that the explanation 
of the origin in the location named, may be found in the 
very marked increase in energy of many cyclones that 

ass from the continent to the ocean over the Canadian 

aritime Provinces. The pronounced contrast in air 
and water temperatures encountered in this region may 
be a factor in producing the sudden increase in energy 
and the associated low levels of pressure in cyclones that 
traverse that region. 

Finally the author discusses the use of the paths of 
excess and deficit in their relation to forecasting the 
probable deviation from the normal of the monthly 
pressure one month in advance. He says: 

The study of the tracks of centers of excess and centers of deficit 
suggests a possible method of forecasting the deviation of pressure 
from normal for one month from a consideration of the distribu- 
tion during the preceding month by methods similar to those 
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employed in daily forecasting. Since the life history of a monthly 
“center” does not occupy re ram | like so ay months as there 
are days in the life history of an ordinary anticyc!one or depression, 
and the monthly tracks, especially of centers of deficit, are even 
less regular than the day to day tracks of depressions, the process 
evidently requires a gread deal of care. 

In order to estimate the chances of success in a forecast based 
only on the movements of centers of excess or deficit, Table 3 has 
been prepared, showing for each season for a number of areas the 
numbers of centers which (a) originated suddenly in the area or 
(b) moved into the area from some other region. 

A center which moves into any region from outside, so long as 
it follows the normal track, would give a generally successful fore- 
cast; a center wuich appears in that region with no previous sign 
of its existence would give a failure. ence as a preliminary test 
of the possibilities of forecasts deduced from the tracks, unaided 
by any other consideration, we may take (b) as successes and (a) 
as failures. This gives us the following frequency of successes 
and failures in Europe (Table 4): 


TaBLe 4.—Probable result of monthly forecasts for Europe 


Successes | Failures 


December to 6 
September to 5 


| 


From this table we should expect a reasonable amount of success 
in spring but doubtful results during other seasons. Evidently 
some improvement in the methods is required before long-range 
forecasting from the movements of centers of pressure deviation 
can promise success. . Forecasts based on the movements of centers 
of excess in general offer greater chances of success than those 
based on the movements of centers of deficit. 


PART 2 OF GREGG’S AEROLOGICAL SURVEY OF THE UNITED STATES | 
RESULTS OF OBSERVATIONS BY MEANS OF PILOT BALLOONS 


By Burton 


Like Part 1 of the Survey, Part 2 has been issued as 
a SUPPLEMENT to the Montraty Review, 
No. 26,! Part 1 having been Supptement No. 20, dealing 
with “Results of Observations by Means of Kites.” 
_The present Supruement deals necessarily with free- 
air conditions over the country east of the Rockies only, 
sufficient data not having as yet been accumulated from 
the remainder. The main purpose of the paper being to 
supply data in a form that be useful to aviation in 
such matters as the yee of flight schedules, Mr. 
Gregg presents extensive tables showing frequencies of 
different wind directions and speeds at fiyi levels, in 
addition to the abundant data now available for alti- 
tudes above those at which fiying is commonly done. 

he information is classified under nine o py sections, 

e 


an excellent arrangement which lends itself to the study 
of that portion of the country in which one may be 
interested. The free use of graphs and charts makes it 


Possible for those less concerned with statistical details 
form a satisfactory picture of the average free-air 
conditions over the United States. 
Very briefly summarizing the salient points of the work, 
we have the following: 
Average wind velocities in the free air—At the surface 
these are highest as a rule in spring, while those of autumn 
are closely like the average annual velocities. For the 
age as a whole wind velocities approximately double 
from the surface to 500 m., which is about the level at 


cops tit SurrLement is on sale by the Superintendent of Documents at 20 cents per 
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which the gradient wind is reached. The increase is 
often much greater, especially at night and in winter, 
and it is least in the daytime and in summer. In the 
next thousand meters, little change of velocity, great 
irregularity, and often a decrease of velocity is the rule. 
Thence to the base of the stratosphere there is a gradual 
increase, except at southern stations in summer, where 
frequently there is almost no wind at any height within 
the range of observations. 

Diurnal variation in wind velocities—The author 

ightly takes pains to emphasize the fact of the reversal 
phase which takes place between’ the ground and a 
short distance above it. The surface layer of air, char- 
acterized by the well-known afternoon maximum and 
early morning minimum of wind velocity, is exceedingly 
thin, only 50 to 100 meters, and above that the diurnal 
change of velocity is exactly reversed. At the surface 
the diurnal range is but 1 to 2 m. p. s.; at the level of 
the gradient wind it averages’ 2 to 4 m. p. s., but above 
that critical level it decreases to practical extinction at 
1,500 to 2,000 meters. 

Frequency of free-air winds of different velocities —Expe- 
rience has shown that it is the winds of 10 m. p. s. or 
more which must be reckoned with in planning workable 
flight schedules. It is therefore of interest to note that— 

At the surface the frequency of winds of 10 m. p. s. or more is 
very small, averaging from 5 to 10 per cent, with a maximum as 


a rule in spring and winter. There is no very marked variation 
in different parts of the country. 


A decided increase occurs immediately above the surface * * * 
At “ordinary flying leve ie e., 500 to 1,000 meters—winds 
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of 10 m. p. s. or more occur from 20 to 25 per cent of the time 
in the Southern States and 40 to 45 inthe Northern * * *. 
There is a fairly large seasonal range, from about 20 in summer 
to 45 in winter, the seasonal values as well as the annual being 
highest in the Northern States. Velocities of 20 m. p. s. or more 
occur in general at these levels less than 5 per cent of the time. 
At greater heights the seasonal and latitudinal variations increase 
very decidedly, as well as the frequency of the higher velocities 
themselves. For example, at 4 and 6 kilometers, winds of 10 
m. p. 8. or more occur in the Northern States 45 per cent of the 
time in summer, 85 in winter * * *; in the Southern States 
except Florida the values are 35,70 * * *, respectively. 


Relation of velocities in the free air to directions at the 
surface.—After presenting the facts with regard to 
changes of wind direction with altitude (these are sum- 
marized later) it is pointed out that— 


The different directions at the surface are associated with char- 
acteristic changes in velocity with altitude quite as definitely as 
with changes in direction * ®, 

_ From the surface to about 500 meters there is a large increase 
with all directions; it is greatest with south to southwest winds 
and least with north-northeast to east winds. 

At higher levels lowest velocities are still found above easterly 
surface winds, particularly east-northeast and east; highest veloc- 
ities, however, occur above west to northwest winds at 2 kilometers 
and higher instead of above south to southwest * * *. 

The seasonal and latitudinal variation, small at the surface, 
increases decidedly with altitude, the highest velocities and the 
nearest approach to a westerly direction occurring when and 
where the poleward temperature gradient, and therefore pressure 
gradient also, is strongest. 

Frequency of free-air winds from different directions.—For the 
ieee as a whole there is in general at the surface comparatively 
ittle variation, although westerly winds are somewhat morefre- 
quent than are easterly, except during summer in Florida and 
southern Texas. There is also in all sections a seasonal swing 
from a slight preponderance of south component winds in summer 
to a similar preponderance of north component winds in winter, 
with the single exception of the Plains States, in which southerly 
winds are more frequent than northerly throughout the year. 
For the most c are observed only about 1 to 2 per cent 
of the time 

There is in most parts of the country a pronounced swing above 
the surface to westerly directions as those of greatest frequency. 
This tendency is strongest in winter and increases with altitude 
in all seasons. For example, in the Northern States west com- 
— winds prevail at 4 kilometers 90 to 95 per cent of the time 

n winter, about 80 in summer, and 85 to 90 for the year as a whole. 
In the Southern States a west component is still strongly pre- 
dominant in winter, but much less pronounced in summer. In 
the extreme south—i. e., Florida and southern Texas—an east 
component is more frequent than a west at all levels in summer. 
Generally speaking, a south component in the winds at upper 
levels occurs more frequently than a north component in the 
Southern States, whereas the opposite condition is found in the 
Northern States. 


The turning of the winds aloft—aAs a result of the 
thousands of observations which have been collected, 
it is now possible to set forth the extent to which free-air 
winds at various levels turn clockwise or counterclock- 
wise from the direction of the wind at the earth’s surface 


in detail commensurate with the importance of the sub- 
ject to the aviator. Wind direction at the surface is, 


intimately connected with both direction and velocity 
aloft. The degree of consistency of these relationships 
is considerable. From the extensive tables presented 
one may easily take out the facts relative to turning 
of the winds up to 6 kilometers for each of 16 surface 
directions and for calms by seasons and for the year. 
Similarity in these relations over large areas fortunately 
makes it possible to treat them under groups for Northern 
States and Southern States instead of the nine groups 
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used in the rest of the work. It is impracticable here to 
quote the many summarizing statements made by the 
author, concise as they are, with regard to the frequencies 
and the amounts of the two classes of turning aloft. 
We may, however, quote the summary of summaries: 


Ry. Be broad, general survey of the data presented * * * 
we find that those surface directions from which there is the largest 
deviation with altitude are in general also those which have the 
largest percentage frequency of turning, either to the right or to 
the left. Thus, consi ering annual values, southerly winds show 
at 4 kilometers a large deviation to the right and a very high fre- 
uency of clockwise turning; northerly winds, a large, though less 
ecided, deviation to the left and a fairly high frequency of coun- 
terclockwise turning. Near the surface there is a similar consist- 
ency. In other words, to quote Doctor Meisinger, ‘‘The greatest 
average deviation occurs with the greatest reliability of turning; 
the least deviation occurs with the least reliability of turning.” 


Free-air resultant winds.—This final section of the 
peper is in some respects the most interesting of all. 

ere resultant velocities and directions for, the country 
east of the Rockies are given on clear little maps, one 
series of which, particularly important because it deals 
with the usual flying levels, shows the facts for the surface, 
500 m. and 1,000 m. for the four seasons and for the 
year. From these maps can be clearly recognized the 
west component in the winds at all seasons at all three 
levels in the Northern States, and for the same region a 
marked increase in resultant speed aloft as the westerly 
component becomes stronger, the winter season showi 


this most strikingly. In the highest level (1,000 m.) the 


variations of resultant speed with season and with lati- 
tude are most pronounced. 

Of perhaps greater interest from the theoretical. point 
of view is the series of maps portraying the summer, 
winter, and annual isobars and resultant wind directions 
and speeds at 500, 1,000, 2,000 and 4,000 m. above sea 
level. Among the more striking features of this series 
are the following: 

In summer over the region between the Mississippi 
and the Rockies, the persistence of south-component 
winds up to at least 2,000 meters and the decided change 
to westerly and northwesterly up to 4,000 meters over 
the northern part of that region. 

In summer over the eastern United States (except 
Florida), the rapid weakening of the south component 
with increasing altitude and latitude as the resultant 
wind swings north of west, this being already accom- 
plished by the time 2,000 m. is reached. | 

In winter over the entire region (except Florida), the 
drift from westerly directions at all levels, with north 


component increasingly predominant the higher the 


latitude and altitude. 

Florida stands in a class by itself, with its resultant 
southeasterly winds at all levels in summer, a tendency 
which in winter, however, persists through the lower 
levels only; between 500 1,000 m., in that season 
shift to southwesterly has already taken place. : 

The supplement closes with a brief discussion of the 
relations between the facts set forth in this section and the 
seasonal shift of the terrestrial pressure system, W1 
special reference to the migration of the horse-latitude 
belt of high pressure and its southward displacement aloft 
relative to its position at the surface. e results con- 
firm theoretical conclusions reached by Shaw and others. 


‘ 
q 
RS 
a 
7 
3 
3 
“ 
a? = 
‘ 
q 
3} 
| 
> 
4 


MONTHLY WEATHER REVIEW 381 


SOLARIMETERS AND SOLARIGRAPHS 


SIMPLE INSTRUMENTS FOR DIRECT READINGS OF SOLAR RADIATION. INTENSITY FROM SUN AND SKY | 
Lapistavs Gorczyftsx1, D. Sc. 


[Washington, October 28, 1926} 


SYNOPSIS 

The paucity of solar radiation data is chiefly due to the lack of 
simple and portable instruments for direct readings. To fill this 
lack, there is described, under the name of ‘“Solarimeter,” a 
combination of a.thermopile (modified Moll type), closed her- 
metically, under a hemispherical glass cover, and directly combined 
with an electrical measuring apparatus of a simple millivoltmeter 
type. A system of two contact screws makes it easy to employ 
the solarimeter either for sun and sky observations on a horizontal 
surface or for pyrheliometric readings at normal incidence. For 
the latter a small pyrheliometric tube on a special holder is con- 
nected with the solarimeter box. All these new constructions 
should be considered as.secondary instruments, which necessitate 
comparisons with normal pyrheliometers. 

Directions for using and testing the solarimeter are given, in 
which is emphasized the employment of a solar screen for determin- 
ing the sky radiation by ctor Kimball’s method. 

A recording solarimeter (solarigraph) is also briefly discussed 
and the importance of sun and sky radiation measurements em- 
phasized not only for meteorological stations, but also for agri- 
culturists, botanists, for aviation (transparency of the atmosphere), 
and finally for photographic and medical purposes, by using violet 
and ultra-violet filters. 


GENERAL REMARKS 


Meteorologists are in full accord that in the series of 
meteorological elements solar radiation takes the ee 
dominant place. Nevertheless, we note the strange fact 
that of the — thousand meteorological stations in 
the world a totally negligible number are making solar 
radiation measurements. In the gh drop well developed 
network in the United States only about six stations are 
making pyrheliometric readings or records regularly, and 
: other countries or continents the proportion is still 
ower. 

_ The reason for this very unsatisfactory state of things 
is not an underestimation of the importance of solar 
radiation for the study of the atmosphere and its changes, 
but rather the lack of simple instruments for direct 
readings of this predominant meteorological element. 
It is obvious that for daily observations at ordinary 
meteorological stations and for general use for those 
interested (agriculturists, botanists, medical men, etc.) 
only very simple, portable, and robust. instruments can 
be employed. e needs an apparatus that will directly 
indicate the momentary values of radiation intensity 
like a thermometer or other direct reading instrument. 
This objective is nearly gained by using thermopiles for 
solar radiation work. vex 

The first thermoelectric pyrheliograph was used by 
Crova, professor at the University of Montpellier 
(France), some 40 years oe Similar aera using 

ermopiles, recording or direct reading, but based on 
the thermoelectrical method, were constructed by Féry, 
Moll, Kalitine, Dorno, and recently by Linke, Henry 
and others. Those usually employed at meteorological 
Stations and research observatories are the Weather 
Bureau thermoelectric recording devised 
in 1923 by Kimball and! Hobbs at Washington, and the 
thermoelectri¢ pyrheliograph constructed in Europe and 
described in. the WeaTHEer Review (June, 
1924) by the writer. But recorders intended for auto- 
Matic notation of solar radiation values must necessarily 
Possess a recording galvanometer with a clock me i 


‘ 


and in addition—for recording radiation 
at normal incidence—a speci uatorial mounting with 
another clock permitting it to follow the sun. Although 
by no means too difficult for regular use, all these recorders 
are relatively expensive and require daily service, which 
prohibits their use at simple meteorological stations. 

The solarimeter is particularly adapted for stations of 
not only the higher order, but also for the simplest 
observing points. 

On account of the extraordinary simplicity of reading 
the solarimeter, the new instrument makes possible the 
realization of the wish of meteorologists of all countries 
to include solar radiation measurements in daily routine 
observations, made at the same time as regular readings 
of air temperature, pressure, wind, etc. 

Solarimeters are, moreover, especially useful in all 
sunny lands, such as the tropical and equatorial regions. 
Indeed, the best example of the great need of simple 
solar radiation ——s is the fact that the greater 
part of the meteorological stations in India are at present 
equipped with the so-called “radiation thermometers,” 
consisting of a black bulb in vacuo. Only the existing 
extreme lack of simple apparatus for direct readings 
of solar radiation can explain why the “radiation ther- 
mometers”’ are still used, notwithstanding their well- 
known and very serious meteorological defects. 

Another important feature of the solarimeter is its 
adaptability for use with light filters. By employing a 
special solution, as, for example, copper sulphate in 

istilled water, the intensity of the violet and ultra-violet 
part of the spectrum can easily be obtained. Such an 
adaptation is especially valuable for medical climatology, 
actinotherapy, and for photography, as it may be 
used for determining the proper time exposure. In addi- 
tion to the a ag ate filters for shorter wave 
lengths, other light filters may be used. For the infra-red 
— of the spectrum, marble glass is very efficient. 

urther information concerning the question of light 
filters may be found in the pa “Light filter measure- 
ments made by the Polish Solar Radiation Expedition 
to Siam in 1923, and at Touggourt in the Sahara Desert 
in 1924,” published in the Quarterly Journal of the Royal 
Meteorological Society (pp. 210-218, vol. 51, April, 
1926, London). 

Finally, it is — to apply solarimeters for aviation 
by connecting them with sensitive galvanometers; in this 
case one can a obtain an idea of the transparency 
and thickness of clouds and fogs. 

We give below the description of new direct-reading 
instruments, which are very simple even for the most 
inexperienced observers and several times less expensive ' 
than the pyrheliographs. To these direct-reading instru- 
ments, designed for both solar and sky radiation, we pro- 

se to give the name of ‘‘Solarimeters” in order to 

istinguish them from pyrheliometers, which serve 
april for radiation intensity of the sun at normal 
incidence. 


1 While thermoelectric recorders cost in round from $300 to $500, the solari- 
meters can be obtained for about $65 in Paris, where are apg tT manufactured by 
Richard, using the ¢ thermopiles made by Kipp at Delft, Holland. Ths 
European construction would certainly be improved by combining the solarimetric 
thermopiles with American-made millivoltmeters, in view of the excellence of the latter 
instruments manufactured in the United States. 


“ 
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THE SOLARIMETER: SOME DETAILS OF ITS CONSTRUCTION 


The great simplicity of the solarimeter is evident by 
inspecting Figures 1 and 2. This portable little in- 
strument for measuring solar radiation consists of an 
hermetically closed (in dry air) brass cylinder containi 
a solarimetric thermopile under a hemispherical cover 
special flint glass and directly connected with a con- 
venient needle galvanometer of simple millivoltmeter 
type. The characteristic feature of the solarimeter is 

at its thermoelectric elements generating the current 
under the influence of solar radiation are directly attached 
to the galvanometric system (magnet with moving coil 
and needle), so that these two essential portions forming 
the complete apparatus are placed in the same solari- 
meter box. The cylinder, with the thermopile, being 
fitted on the inner cover of the box, all connections are 
made inside. atl 

The thermopiles especially made for solarimetric use 
consist of very thin plates of manganin and constantan of 
low resistance (about 8 ohms), with active junctions 
placed on a straight line in the center. In comparison 
with the original Moll type, it must be noted that the 
thermoelements forming the rectangular solarimetric pile 
are straightened and ee with a special 
lacquer layer without intervals between separate thermo- 
elements. This special construction and new arrange- 
ment of thermoelements with an unbroken and plane 
surface is essential for solarimetric work in order to avoid 
the changing influence of the oblique sun’s rays resulti 
from Sayer different incidence angles between horizon an 
zenith. 

Though the solarimeter is designed primarily for direct 
readings of both sun and sky radiation, by merely 
changing the contact screws it is possible to connect the 
galvanometer, contained in the solarimeter box, with a 
pyrheliometer tube mounted in a special holder. With 
the tube normally directed to the sun, we thus obtain 
immediately a direct-reading pyrheliometer 

The details of this construction are shown on the dia- 
gram, Figure 1. 

The pyrheliometric tubes used in connection with the 
solarimeter box are placed on a special holder (fig. 2.); 
the operation of directing them normally to the solar rays 
is very easily cartied out by viewing a spot of light from 
the sun on the sight placed in the tube. 

The thermopile used in the pyrheliometric tube is the 
same as that for solarimetric use, but without a hemi- 
spherical glass cover. In the opposite end of the pyrhe- 
liometric tube is a sphero-cylindrical lens, which magnifies 
the galvanometer deflections about four times. .. 

The use of this lens is not obligatory, and an ordinary 
oom protecting glass would be sufficient to obtain good 

eflections. But the use of a sphero-cylindrical lens is not 
only very useful with low radiation values (and especially 
when employing light filters), but has other important 
advantages. The spherical and cylindrical radii are so 
calculated that the sun’s rays are focused in the form of 
a narrow line covering just the active junctions of the 
thermopile, and by means of a rectangular diaphragm 
placed in the middleof the pyrheliometric tube the greater 
part of the thermopile remains in shadow. — 

Readings of the solarimeter are scarcely more compli- 
cated than the observation of-an ordinary radiation 
thermometer. For making a measurement the box is 
placed horizontally, the slide in the cover opened, and 
the first determination of zero on the galvanometer scale 
made. One need not bring the needle to the true zero of 
the scale. The slide is then closed, the cover opened to 
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expose the thermopile, and the deflection of the galva- 
nometer needle again read. The thermopile itself acts © 


‘in less than two seconds, but the final deflection of the 


needle is reached after a somewhat pag period, due to 
the lag. introduced by the thick glass hemisphere. The 
cover is then closed, the slide opened, and the second 


_PYR. 
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2 bis T bis 
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Fig, 1.—Diagram of connections in the solarimeter box 


EXPLANATION OF SIGNS: 
Diagram A 


Sol.—Solarimetric thermopile under hemispherical glass cover. 

Galv.— Magnet with movable coil and needle. 

1, 2, 2vis.—Alternative positions of the larger contact screw. _ 

I, Ibis.—Alternative positions of the smaller contact screw. 

In the positions 2.and I the.contact screws are in their neutral positions, and do not 
influence the electrical connections of the apparatus. 

Reot and Rpyr.—Additional resistanees which can be eliminated by putting in Ini 
and 2bis, the respective contact screws. 

Two circles with arrows each represent two contacts where the leads for pyrheliometrie 
connections should be attached. 


Diagram B.— Connections jor solarimetric readings; 1 and A fer exdinary use 


For ordinary use the larger contact serew is placed at 1, the smaller one at I (its neutral 
postion}: With this position of the two contacts, the additional resistance Reo! 
neluded. If the smaller contact is removed from | to Ibis, the additional resistance is 
eliminated. The increase of the galvanometer deflection is, however, moderate in this 
case, the resistance Rsoi being relatively small and chiefly used to give to the 
a certain desired value. : 


Diagram C.— Connections for pytheliometric readings: 2 and i for ordinary use 


Two movable contact screws remain in their neutral tions (smaller screw at 
a one at 2). With this position the additional ce Reo: and Rpyr aré 
included. If the contact screws are removed from 2 to 2yi. and from I to 5 
ively, the two additional resistances are both eliminated. The galvanometer de 
tion is very largely increased in this case and such a combination may be used for $ 
radiation values or when employing light filters. Other ible combinations (as, for 
example, 2pis and I) are of secondary interest and will be only occasionally used; for é 
such combination 4 s coefficient must be determined in order to be able to convert 
the respective deflections into absolute value. er 


determination of zero made as before. In case the zero 
readings differ, their mean value should be subtracted 
from the deflection produced by sun and sky. 

differences are due in part to a slight heating of the glass 
hemisphere during the observation (due to the relatively 
great thickness and volume of the glass) ; time is necessary; 
therefore, to permit the needle to return to its. true zer. 
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In some galvanometers (millivoltmeters) a slight tapping 
helps to accelerate the movements of the needle. 

he scale of the solarimeter has 100 divisions (0-100) 
and additional resistances, R,,, and R,,, (fig. 1), are so 
chosen that the coefficients (value of one scale division 
in absolute units) represent certain determined and round 
numbers. The coefficients are generally expressed in 
gram-calories per square centimeter per minute, but a 
corresponding value for milliwatts per cm? or other unit 
can easily be deduced. 

For test purposes the pyrheliometric tube is connected 
and the contact screws placed at 2 and I (their neutral 

ositions); then two additional resistances R,,, and 

R., are included. The deflections of the galvanometer 
needle when the pyrheliometer tube is used are very 
nearly proportional to values obtained simultaneously 
with a normal pyrheliometer. Dividing the value of the 
latter in gram-calories per minute per cm.’ by the number 
of divisions on the pet roa scale, the coefficient for 
the normal pyrheliometer is directly obtained. If the 
contact screws are placed at 2,,, and I,,, or other com- 
binations are used (instead of at 2 and I), the value of 
the coefficient is smaller and must be determined by 
comparisons of readings with different resistances. 

The value 0.02 (100 scale divisions equal to 2 gram- 
calories per minute per cm?) is generally used to convert 
the deflections (by pyrheliometric connections with the 
contact screws at 2 and I), in gram-calories per min. per 
em.’ If the additional resistance R,,, and R,,, are not 
conveniently chosen by the manufacturer, the observer 
may easily obtain this coefficient by inserting in series 
with the ordinary wire connection from the solarimeter 
box to the pyrheliometer tube several inches of high- 
resistance manganin wire lead. The proper length of 
this lead necessary to obtain the correct coefficient is 
obtained by the cut-and-try method, using a standard 
pyrheliometer for test purposes. 

The testing of the solarimetric pile is somewhat more 
complicated than that of the pyrheliometric tube. The 
pile, under its hemispherical glass cover, receives not 
only direct solar radiation, but also diffuse sky radiation; 
furthermore, solar radiation acting on the horizontal 
solarimetric pile is always smaller (proportional to cosines 
of the zenithal distance of the sun) than simultaneous 
intensity at normal intensity. 

It follows that in order to compare the solarimeter 
readings, giving the total radiation from the sun and sky 
on a horizontal surface with simultaneous readings of 
a pyrheliometer exposed at normal incidence to the sun 
alone, the following computations must be made: 

(a) The sky radiation must be separately observed by 
using a solar screen (see solar screen by 
Doctor H. H. Kimball, fig. 4), which is placed between 
the sun and the solarimeter pile; in this case only the 
diffuse radiation from the sky gives the solarimetric 

eflection. 

(b) The value of the sky radiation is then subtracted 

om the ordinary solarimetric readings (without solar 
screen), and thus the value of the sun’s radiation only is 
obtained. 

(c) The latter value if compared with the simultane- 
ously obtained solar radiation value, using a normal 

yrheliometer exposed perpendicularly to the sun’s ra 

lying it by cosines of the corresponding denithal 
distance of the sun, or, which comes to the same thing, 

y the sine of the sun’s altitude. Thus the coefficient 
for solarimetric readings is directly calculated. 
an following example shows clearly the necessary 
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[American University, Wasuineten, D. C., 22, 1926] 


(a) 


11:26 to 11:35 a. m. (standard time) corresponding to 
11:33 to 11:42 a. m., true solar time. 


Zero position before reading. ....-...-----..--+--------.- 0, 4 
Solarimeter reading of sun and sky____._.________-_____. 28. 0 
Solarimeter reading (corrected) of sun and sky_......--_--- 27.7 


(B) 


Solarimeter reading (deflection) with solar screen_._....._- 
Zero position (two readings, before and after sky deflection, 


(c) 


Average value 11: 33 to 11: 42 a. m. (true solar time) of the solar 
radiation intensity obtained with a Marvin pyrheliometer (No. 3) 
was 1.17 gr. cal. per min. per em.? (zenithal distance of the sun at 
11: 38 a. m. true solar time, is 50°1). 

The coefficient K for solarimeter No, 4855 will therefore be— 


__1.17Xcos 0.749 


The value 0.03 is obtained with additional resistance 
R,.: (contact screws at 2 and 1). When this resistance 

«1 is eliminated (by putting the small contact-screw in 
Ii. instead of I), the solarimetric coefficient will be 
smaller. It is generally nearly 0.02 in this case (contact- 
screws at 2 and I,;,).. _ 

If a coefficient value greater than 0.03 is desired, it can 
be obtained by the addition of a convenient length of 
small manganin lead to the resistance R,.,._ In this case 
the additional leads must be attached to the special 
bobbin R,.: placed inside the solarimeter box. Al- 
though practically such tests should and will be made in 
an observatory and the solarimeters delivered to the 
observers with the corresponding coefficients, it is not 
amiss to indicate the procedure for testing for observers 
who would not only be willing but who would have the 
proper standard normal instruments in their possession to 
enable them to repeat the standgrdization. 

We may add that the sola¥ #¢reen of Doctor Kimball’s 
design, illustrated in Figure'.4,“was extensively used in 
1914 at Mount Weather, Va:;.for standardizing a Cal- 
lendar recording pyrheliometer where a glass cover is 
used. The valuable results of Doctor Kimball’s pains- 
taking investigations (see Montaty WEATHER REVIEW, 
August, 1914), give many hints for testing horizontally 
exposed pyrheliometers. 


RECORDING SOLARIMETER (SOLARIGRAPH) 


Though, as pointed out above, the solarimeters are 
made primarily as a portable instrument for direct short 
exposure to the sun, and not for permanent outdoor 
installation, they can also be adapted for recording pur- 
poses. (See fig. 3.) In that case the same solarimeter 
pile is installed on a special holder, which should be 
permanently fastened at a convenient place outdoors. 

The solarimeter pile, oar hermetically sealed in dry 
air, can remain permanently in the open air without 
danger of condensation forming inside its 
but the outer surface of the glass should be cleaned from 
time to time. By means of flexible leads this instrument 
is connected to the recording galvanometer, which should 
remain inside a building. The needle galvanometer (of 
a simple millivoltmeter type) mechanically recording, 
chosen for the solarigraphs, is similar to that used for the 


lass cover, 
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thermoelectric pyrheliographs manufactured by Jules 
Richard in Paris. 

The new Richard recording galvanometers (millivolt- 
meters) are, however, specially adapted for solarigraphs. 
By using coils with low resistance, approximately the 
same as that of the solarimetric piles, a marked increase 
in deflections was obtained. The sensitivity of the solari- 
graph is sufficient to get a deflection even with cloudy 
weather; characteristic variations are obtained on the 
diagrams, provided the thickness and transparency of 
the cloud 

In Figure 5 is shown a yest record obtained on 
October 4, 1926, at the Solar Radiation Observatory of 
the U. S. Weather Bureau, American University, District 
of Columbia, where, through the courtesy of Professor 
Marvin, our solarigraph was calibrated. I am parti- 
cularly indebted to Dr. H. H. Kimball, in charge of the 
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Solar Observatory, and to his assistant, Mr. Irving F, 
Hand, for their kind help and very valuable suggestions 
during my stay at the observatory. 

The record of October 4, 1926 (fig. 5), was obtained 
during a mostly clear day, although some clouds (visible 
between 12:30 and 1:30 p. m.) caused certain irregularities 
in the curve. Such a solarigram can be used for cal- 
culations, for instance, by planimetric methods, of the 
daily sums of solar and sky radiation on a horizontal 
surface. 

Both direct-reading and recording solarimeters are 
made with two or more ranges, which permit the obtain- 
ing of greater deflections during cloudy or winter days 
with low sun. A very useful and important feature of 
the solarimeter is that it is able to give interesting 
records even on cloudy days, when the normal pyrhelio- 
meter gives no indication at all. 


‘NOTES, ABSTRACTS, AND REVIEWS 


WILLIS ISLAND METEOROLOGICAL STATION 


A meteorogical station on an island so small and low 
and far to windward of large land masses that its climate 
is almost as purely marine as if the island were a ship is 
Willis Island in the south Pacific east of Australia. 
Willis Island lies 250 miles east of the north Queensland 
coast, approximately in latitude 16° S., longitude 15° W. 
Above ordinary seas it is less than 500 yards long and 
about 200 yards wide, and its summit is just under 30 
feet above low water. Across it blows the southeast 
trade at a velocity that rarely is less than 5 m. p. h., and 
frequently is over 20 m. p. h. for long periods. 

It is some six years since the Commonwealth Bureau 
of Meteorology established a station on the island. 
This was done largely to keep an eye on tropical cyclones 
approaching the coast of Australia. In addition to the 
usual surface observations, a series of pilot-balloon 
observations has made possible a preliminary analysis 
of free-air conditions in this trade-wind region. ‘The 
following excerpts are adapted from a a eg dealing 
with the seasons 1922-23 and 1923-24, by Dr. E. Kid- 
son, entitled: “Observations from the Willis Island 
Meteorological Station,” in volume 17 of the Report of 
the Australasian Association for the Advancement of 
Science, 1924 (the Government Printer, Adelaide, 1926). 


To most people it is the winds of Willis Island that will be of 
greatest interest. Except for short breaks in the cyclone season, 
due either to passing cyclones or to the advent of the northwest 
monsoon, the southeast trade blows almost continuously, the 
mean direction being from southeast by east. In the six months 
November to April about 70 per cent of the winds are from be- 
tween south and east, and in the winter months between 80 and 
90 per cent. As far as the results go, they indicate that the wind 
velocity is greatest in the months when the pressure is rising, with 
@ maximum in April, and least when the pressure is falling. The 
diurnal variation of the wind is especially interesting, since it 
can not be affected to any large extent by the land. * * * 
There is a maximum frequency of easterly winds in the hours just 
before sunrise. This is followed by a maximum for the east- 
southeasterlies in the three hours preceding noon. Thereafter 
the southerly component becomes more prominent, and south- 
easterly to southerly winds have their maximum frequency dur- 
ing the 16 hours to 18 hours period. In the northwesterly quadrant 
the winds tend to become more northerly in the forenoon hours 
and more westerly in the afternoon. * *: * 

The lowest velocity is recorded in the early afternoon, at about 
14 hours or 15 hours. After sunset there is a fairly rapid increase 
to a maximum at about 22 hours to 23 hours. 

The diurnal variation seems to consist chiefly, therefore, in 
the production of an easterly component in the morning and a 
westerly in the afternoon. The mean. velocity is 15.7 miles per 
hour (7.1 meters per second). * * * 


Pilot. balloon ascents were made once daily during the seasons 
1922-23 and 1923-24. Among the first points noted with regard 
to the ascents are the small change in direction with height and 
the low height at which a maximum velocity is reached. * * * 
It must be remembered that for the upper levels results are avail- 
able for clear days and days of light wind only, and consequently 
they may not represent mean conditions. It is unlikely, however 
that the impressions they give are very misleading. Above i 
km. the direction gradually becomes more variable, southerlies 
and westerlies being more frequent. Above 4 km. it would seem 
that southwesterlies prevail, while at still higher levels it is most 

robable that northwesterlies are the most frequent. At the high 
ane winds from the northeasterly quadrant are the least fre- 
quent. 

The winds do not in every case veer in the lower levels from the 
surface direction. In fact, the ratio of the number that back to 
the number that veer between 50 m. and 450 m., is 1 to 1.8, This 
ratio was obtained in both seasons, and is the same for winds of 
all types. The reason for this constancy ‘is not clear. The 
=v winds veer to a greater extent than the’ south- 
easterly. 

Such evidence as there is tends to show that in general the 
velocities begin to fall off before 1 km. is reached and continue to 
do so over the range covered by the balloon ascents. Strong 
winds are rare, the strongest gusts recorded on the surface being 
about 18 m/s (40 m. p. h.). Velocities greater than. this were 
only rarely met with in the first kilometer above the. surface, 
though 29 m/s (65 m. p. h.) was reached on one occasion. Were 
a cyclone to approach very near the island these speeds would, 
of course, be greatly exceeded.—B. M. V. 


THE CAUSES OF GLACIATIONS 


In a review of Prof, A. P. Coleman’s “Ice Ages: Recent 
and Ancient” (Macmillan, 1926), C. E. P. Brooks writes 
as follows (in Nature, London, August 28, 1926), touching 
the far-from-solved problem of the causes of glaciations: 


* * * These phenomena offer a genpive meteorological 
problem, which the author sets out clearly in words which are 
worth quoting: 

“Under normal conditions the world has a relatively mild and 
equable climate with no permanent ice at low levels even in the 
polar regions. : 

“From time to time * * * there have been relatively short 
periods of cold accompanied by a great extension of mountain 
glaciers, and sometimes aiso by the formation of ice sheets at low 
levels. In the most severe visitation of the kind ice sheets invaded 
the Tropics on three or perhaps four continents. 

“Tee ages are, in most cases, broken by interglacial periods of 
milder climate. Sometimes this occurs two or three or more times, 
indicating a comparatively rapid oscillation from cold to warm and 
warm. to cold. 

“‘All parts of the world have their temperature lowered during 
an ice age, the Tropics as well as the temperate and Arctic zones: 

The author then turns to the consideration of causes, but gives 
only a rather mechanical discussion of the various theories of cli- 
matic change which have been put forward from time: to. time- 
Wegener’s theory of continental drift is mentioned, but without 
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enthusiasm. Elevation tou comes nearest to a solution, but 
fails to. account for world-wide cooling. The conclusion is that no 
single cause suffices. ‘‘Some combination of astronomic, geologic, 
and atmospheric conditions seems to be necessary to produce such 
catastrophic events in the world’s history.” 

The difficulty of the problem is increased by the apparently 
haphazard way in which glaciations have developed. ime and 
again the author comments on the paradox of field work, especially 
on Permo-Carboniferous tillites, beneath an almost vertical sun 
in a temperature suggestive of anything but ice. On the other 
hand, so far as is known at present, the Antarctic continent escaped 
glaciation until the close of the Mesozoic, though of course the 

at Antarctic ice sheet may hide traces of many older glaciers. 

e northeast of North America, where the Quaternary ice sheets 
reached lower latitudes than anywhere else, has suffered glaciation 
over and over again. In the upper Carboniferous this region bore 
glaciers which indeed pale into insignificance beside the contempo- 
raneous ice sheets of the south, but would be sufficiently remarkable 
in any other period. The same region was ice-covered in the 
Devonian, the Ordovician, at the close of the Proterozoic, in the 
lower Huronian (a photograph shows the remarkable feature of a 
Huronian tillite smoothed and striated by a Pleistocene ice sheet), 
and perhaps at two horizons in the Archwan—seven or eight 
i in the same or neighboring areas. Other regions which 

ve suffered repeated glaciation are Alaska, South Africa, and 
southeast Australia, though South Africa was not glaciated during 
the Pleistocene. 

It almost seems as if, given certain conditions, and especially a 
world-wide cooling, glaciers and even ice sheets can develop in any 
latitude, but have a preference for certain localities. From this 
point of view it may be only an accident that the two great ice 
sheets of the present day occur in high latitudes. Their formation 
is not entirely a matter of temperature, since we are faced by the 
idea that during most of geological time the polar regions were 
free of land ice even while lower latitudes were being glaciated. 
Apart from pole wandering, the only theory which throws any light 
on this anomaly is Paschinger’s, not mentioned by Coleman, that 
glaciation depends on the relation between the zone of maximum 
snowfall and the snow line. It may be profitable to try to fit this 
theory to the facts before us. 

As we go from the lowlands up the slopes of a mountain range, we 
find that the snowfall increases up to a certain level, above which 
it again decreases; this level depends mainly on the humidity and 
the temperature during the wettest season. Quite distinct, 
depending mainly on the summer temperature, is the snow line. 
If the snow line is above the zone of maximum snowfall, the 

laciers will be small; if the snow line is the lower, the glaciers will 

large, and with sufficient snowfall may descend to low levels. 
In the moist equatorial regions the two zones are close bs eters 
and a small copreastn of the snow line would produce a considerable 
extension of the glaciers. 

It seems probable that glaciers or ice sheets must always originate 
on high ground, but for a glacier to develop into an ice sheet a large 
area of more or less level ground is required at a temperature low 
enough for the ice to spread out as a piedmont glacier. In high 
latitudes this land may be low, but in low latitudes it must be 
initially at_a high level. Once the ice sheet has reached a certain 
size, however, it imports its own climate, and the initially high 
plateau may be depressed nearly to sea level without necessarily 
destroying the ice sheet. There are several reasons for this. One 

the most important is that a snow surface reflects four-fifths 
of the solar radiation falling on it, and another is that a large ice 
sheet is naturally occupied by an anticyclone with outwardly 
directed winds. ‘The relations between snow line and zone of 
maximum snowfall probably depend on conditions of storminess 
and vertical temperature gradient which are due to general causes; 
When these are favorable, glaciers will form which may develop into 
ice sheets in suitable localities, determined partly by configuration, 
Which is independent of latitude, and partly by location relative 
to storm tracks and oceans. The latter proviso causes the repeti- 
tion of glaciation in certain localities which are not necessarily the 
coldest parts of the globe. During the course of an ice age the most 
suitable location may change, which brings us back to Coleman’s 
speculation that the Greenland ice sheet may represent the con- 
tinuation of the eastward trend of glaciation in America, having 
aoe later than the American ice sheets and persisting after 


The author has done good service by uniting in one volume a large 
mass of material which was formerly only available in scattered 
ton or, in the case of his own observations, had not previous 

2 published. The volume maintains the high standard whic 
a expect of the publishers; it is lavishly illustrated by photographs 
is t interest, and the only error which the reviewer has noticed 

the name “Grygalski” on page 286.—C. E. P. Brooks. 
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THE CLIMATE OF NORTH-EAST LAND 


In a paper in the Geographical Journal for September 
on the weather of North-East Land, Spitsbergen, durin 
one month in the summer of 1924, Mr. K. S. Sandfor 
has collected some evidence of value in relation to the 

roblem of glacial anticyclones. In this relatively small 
but almost. entirely ice-covered area he found no fixed 
anticyclone but a definite tendency toward the establish- 
ment of anticyclonic conditions with radial gravitational 
winds. This intermittent glacial anticyclone is blotted 
out by interference from outside the area but quickly 
reestablishes itself. Winds are markedly outflowing and 
lead to an augmentation of the bordering ice at the ex- 
pou of the higher parts of the interior. On the other 

and, interference from the outside is great and leads to 
melting of ice in the bordering zone and to a less extent 
in the interior. During the maintenance of anticyclonic 
conditions there is some indication of a pulsation, from 
calm to blizzard. Mr. Sandford believes that on New 
Friesland, on the mainland of Spitsbergen, there is a simi- 
lar but modified system. Other parts of Spitsbergen 
have an insufficient ice covering for its development. 
Up to the present there are no winter observations avail- 
able from North-East Land.—Repr. from Nature (Lon- 
don), September 6, 1926. 


EXTENT OF ORCHARD HEATING IN SOUTHERN 
CALIFORNIA 


The fruit-frost service of the Weather Bureau, in charge 
of Mr. Floyd D. Young, is compiling data on this subject, 
which when completed will form the first authoritative 
information with regard to it. The work is divided into 
eight districts, for each of which it is hoped to have com- 
plete data before the spring of 1927. In summarizing the 
work for the Redlands-San Bernardino district, Mr. A. W. 
Cook, of the Weather Bureau, writes as follows (Cali- 
fornia Citrograph, July, 1926): 


There are 29,691 acres of citrus trees in the entire Redlands- 
San Bernardino fruit-frost district, of which 5,789 acres, or 19.5 per 
cent, are equipped with heaters. The increase in acreage pro- 
tected since the spring of 1925 is 2,977, or 51.4 per cent of the total. 
On the basis of fifty 9-gallon oil heaters to the acre, 2,483,550 
gallons, or roughly 250 carloads, of oil are required for one filling of 
the heaters. The Redlands section alone requires about 187 car- 
loads of oil for one filling. 


A ONE-MAN THEODOLITE 


The August, 1926, issue of Meteorologische Zeitschrift 
contains a description, with illustration, of this device, 
which appears to be new in the field of aerology. The 
advantages of a one-man instrument for use on meteoro- 
logical expeditions or other situation where reduction of 
personnel is essential are obvious. 

In the new instrument the horizontal circle is retained 
in the form hitherto used, but the vertical circle is inge- 
niously incorporated within the field of vision of the tele- 
scope. The operator with his right eye not only follows 
the balloon with the aid of the cross hairs, but, aided by 
their lower vertical member as an index, he with the 
same eye reads the vertical angle upon an engraved glass 
circle. Set off at interpupillary distance to the left of 
the main eyepiece is the ocular of a microscope through 
which the observer looks, via a prism, upon the scale 

aved on the horizontal circle. 
oth horizontal and vertical circles are divided into 
whole degrees. Reading to tenths of a degree is accom- 
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plished by fitting the horizontal circle with a six-minute 
vernier, and, in the case of the vertical circle, by depending 
upon the magnification, aided by the lower cross-hair 
member, for estimating the tenths. 

One may infer that a certain agility will be required of 
the operator in using two eyes at different tasks almost 
simultaneously. This should be by no means an insuper- 
able obstacle to the usefulness of the new one-man 
theodolite. 


In the instrument described, the diameter of the objec- 
tive is 36 millimeters, magnification 10 times, and field 
of view 5.5°.—B. M. V. 


ESTABLISHMENT OF METEOROLOGICAL STATIONS IN 
MONGOLIA 


(Translated from Petermann’s Mitteilungen, 1926, Heft 1/2) 


* * * Dr. W. B. Schostakowitsch, director of the 
Meteorological and Magnetic Observatory at Irkutsk, has 
been sialdebing during the last two years a meteorolog- 
ical observing service in Mongolia under commission 
from the Mongolian Government. 

In addition to the meteorological observatory at Urga 
(in Mongolian: Ulan Bator Choto) (47° 55’ N., 106° 
50’ E.) there are at present seven stations: 

Uljassutai (47° 44’ N., 96° 52’ E.). 

Wangin (49° 28’ N., 98° 51’ E.). 

Chatyl (50° 30’ N., 100° 32’ E.) at the south end of the 
Kossogol. 

Dsain Schabi (47° 46’ N., 101° 03’ E.). 

Sangin (47° 52’ N., 106° 48’ E.). 

Ude (44° 35’ N., 111° 10’ E.). 

San Reisse (48° 00’ N., 112° 42’ E.). 

All the stations were established with the support of the 
Central Geophysical Observatory at Leningrad. 

The stations at Urga and Ude were already in existence, 
and for the period 1894-1903 had furnished valuable ob- 
servations. From Uljassutai there are only the few 
observations of H. Fritsche for 1879-80, All the other 
stations are quite new and of the greatest importance 
for our future enlightenment as to the climate of northern 
Mongolia, now known only in bare outline. With the 
exception of Ude and San Reisse, all the stations lie in 
the Changai Mountains region, and it is very much to 
be desired that the tewn of Kobdo, from which we have 
complete observations only for 1896 and for scattered 
months in 1895 and 1897, should be included in the net 
of stations. 


At the Urga Observatory, modern registering apparatus 
such as barographs, thermographs, hygrographs, and 
heliographs are in use, and a Michelsson actinometer. 
Beginning with October of this year, study of the upper 
air currents with pilot balloons was begun. 

Through the observations of this new, albeit wide- 
meshed net, we have now a good basis for following into 
Mongolia the cold and warm waves in thin surface layers 
of air, which, originating over the northern ice-covered 
sea and spreading thence eastward and westward, H. von 
Ficker has traced as far as the western edge of the Rus- 
sian Altai Mountains, even to Barnaul. From von 
Ficker we have the newest and most comprehensive de- 
scription of the climate of central Asia. (Geogr. Ann., 
1923, pp. 351-400.) 


In the course of the next year the work of the stations 


will be extended to include magnetic and seismic obser- 
vations. * * * —Paul Fickeler, Munich. 
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METEOROLOGICAL SUMMARY FOR SOUTHERN SOUTH 
AMERICA, AUGUST, 1926 


By J. Busros Navarrete, Director 
[Observatorio del Salto, Santiago, Chile] 


The month of August was relatively dry, the atmos- 
pheric régime in the central zone being characterized by 
stability and continuity. During the first seven days 
the régime was a high-pressure one, with cloudy weather 
and cold in the central zone, and some drizzle and scat- 
tered rains in the south. 

Between the 8th and the 11th an important depression 
influenced the country, causing general bad weather. On 
the 11th it rained from Coquimbo to Chiloe, the maxi- 
mum precipitation being registered at Punta Tumbes, 
100 millimeters. 

Between the 12th and the 17th the high-pressure 
régime was reestablished, causing the fine weather to con- 
tinue. On the 18th and 19th a rather important depres- 
sion affected the central zone, causing cloudiness, fog, and 
drizzle. Then followed another period of good weather 
from the 20th to the 24th. On the 25th and 26th a large 
depression crossed the far southern region, causing bad 
weather and rains in the southern zone. Precipitation 
exceeded 30 millimeters. Between the 28th and 30th 
another depression crossed the far south. Rain fell from 
Aconcagua to Chiloe; 24-hour rainfall up to 50 milli- 
meters was registered. In the southern zone this storm 
was a violent one.—Transl. B. M. V. 


METEOROLOGICAL gaat FOR BRAZIL, AUGUST, 


By Weancusbd Sovza, Acting Director 
{Directoria de Meteorologia, Rio de Janeiro] 


The secondary circulation during August was less 
active than in July; the anticyclones moved along less 
meridional paths but were still very extensive. Four 
HIGHS invaded southern Brazil, while the continental 
depression and those of high latitudes were especially 
active, Bemeipells on the 10th, 11th, and 21st, there 
forming on this latter date over the Argentine littoral 
in the latitude of Mar del Plata a secondary that pro- 
duced very strong winds which reached the southern 
part of Brazil. 

Rains in the north were generally scant, averaging 30 
millimeters below normal. In the central and southern 
regions irregular precipitation was observed, which 
departed little from the normals. 

he harvesting of cotton was practically finished; 
yields in the north did not meet expectations. The 
coffee harvest is about ended and has produced a normal 
ield. The yields of cane have been good, and rains 
in the north favored tillage and the new planting, as 
they did also in the central region. Tobacco has yielded 
well, and the new planting is in process. 

The weather at Rio was in general good, with little 
cloud except from the 17th to the 19th and the 23d to the 
27th, which were unsettled. 'Themonth was mildly warm, 
though the nights were a little cooler than normal for 
August. The mean temperature and the mean max 
mum were slightly above their normals, the mean minl- 
mum “wy are below. Rains were abundant in the third 
decade, being 58 millimeters above the normal. Winds 
were prevailing southerly and of moderate velocity, 
except that there occurred in the early morning of the 
24th a squall from south-southwest which attained 4 
maximum velocity of 19.9 m. p. s. at 12,45 a. m— 
Translation, W. W. R. and B. M. V. 
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RECENT ADDITIONS 


The following have been selected from among the 
titles of books recently received as representing those 
most likely to be useful to Weather Bureau officials in 
their meteorological work and studies: 


Alt, Eugen. 
Wind und Wetter. Leipzig. [Vorw. 1925.] 109 p. figs. 
153 cm. (Biicher der Naturwissenschafti 


Australia. Commonwealth bureau of meteorology. 

Map showing principal river basins of Australia. Mel- 
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Bergsten, Folke. 

Malarens vattenstind fren 1887-1925. Stockholm. 1926. 
20 p. plate. 31}cem. (Medd. Statens met.-hydrog. anst., 
Bd. 3, N:o 9.) 
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l Algérie. Dir. l’agr. du comm. et de la colonis. Serv. earto- 
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History and description of the Coudersport ice mine. . . 
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Wetterwellen zur Kenntnis der langwihrenden Witterungs- 
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Dérr, J. N. 

Tafeln zur Bestimmung des Wasserdampfgehaltes der Luft 
(Dampfdruck, Sattigungs-Defizit, Taupunkt usw,) mittelst 
eines Haarhygrometers und Thermometers ... Anleitung zur 
canoeing oe Haarhygrometers und zur Verwertung fiir 
die lokale Wettervorhersage, by A. Schlein. Wien. 1925. 
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Estalella, José. 

Corolarios a una teoria del “sg de retroceso. p. 419--4 26. 
soak) 21cm. (Anales Soc. Espafiola de fis. y quim., t. 23, 

Influencia de los pararrayos en las fulminaciones secundarias. 
p. 318-322. figs. 213¢em. (Anales de la Soc. Espafiola de 
fis. y quim., t. 24, 1926.) 

Febrer, Joaquin. 
Lluvias en Catalufia durante el afio meteorolégico comprendido 
entre el 1° de Diciembre de 1924 y el 30 de Noviembre de 
1925, Barcelona. 1926. 24 p. figs. 214 cm. (Serv. 
met. de. Catalufia. Notas de estudio. N? 34.) 
Gamba, Pericle. 

Risultato dei lanci di palloni-sonda effettuati nel R. Osserva- 

torio geofisico di Pavia negli anni 1923-1924. Roma. 1926. 
p. 26$cm. (Rivista meteorico agraria, 1925.) 

Numerical index of meteorological conditions on an aerodrome 
or on an air route for comparison with flying statistics. n. p. 
n. d. 7 p. 50 em. (IIe Congrés internat. de nav. 
aérienne. no. 420.) P 

Goodnough, X. H. 

Rainfall in New England. p. 178-247. illus. 234 em. 
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Griffiths, Ezer. 

Methods of measuring temperature. 2nd ed. rev. London. 

1925. xii, 203 p. illus.. 23 cm, 
Hamburg.] Deutsche Seewarte. 

Funk-Wetter. Liste und Schliissel der Wetterfunkspriiche, 
funkentelegraphischen Zeitsignale und Eismeldungen. 7th. 
Aufl. Altona. 1926. 133 p, 234 cm. 

Funkwetter. Beiheft. 7th Aufl... Buchstabenerliuterung 
und Umrechnungstabellen. Altona. 1926. 3lp. 23cm. 

Hann, Julius von. 

Lehrbuch der Meteorologie. 4te umgearb. Auflage, herausgege- 
ben von Reinhard Siiring. Leipzig. 1926, xv, 867 p. figs. 
plates (part fold.) 263 cm. 

Harries, Henry. 

ey warnings, 1881-1918. Edinburgh. 1926. 16 p. 

em. 

On the relation between barometric pressure and gas pressure 
inmines. p. 307-318. figs. plat. 224cm. (Repr.: Mo. 
ree Roy. astron. soc. Geophys. suppl. vol. 1, no. 7, June 

Hill, E. Vernon, co. 
Aerological instruments. Chicago. n.d. 34 p. illus. 23 
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Glacial anticyclones; the poles of the atmospheric circulation. 
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front. 23% cm. 
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Commission internationale pour la création d’un bureau inter- 
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[Manifolded.]} 

Kidson, E. 

Annual variation in the velocity of cirrus cloud over Mei- 
bourne. p. 159-163. fig. 244 em. (Repr.: Proc. Roy. 
soc. Victoria, v. 38. (new ser.) July, 1926.) 

Observations from the Willis Island meteorological station. 
Adelaide. 1926. p. 155-169. figs. 213 ecm. (Report 
Australasian assoc. adv. sci., v. 17, 1924.) 

Kéhler, Hilding. 

Zur Thermodynamik der Kondensation an hygroskopischen 
Kernen und Bemerkungen iiber das zusammenfliessen der 
Tropfen. Stockholm. 1926. 16 p._ figs. 31} cm. 
(Medd. Statens met.-hydrog. anstalt. Bd. 3, N:o 8.) 

McDonald, W. F. 

Climatic factors in the agriculture of Louisiana and southern 
Mississippi. 60 p. illus. 23. cm. (La. state univ. & 
agric. & mech. coll. Exten. circ. 89, pt. 2, July, 1926.) 

Weather and sugar canein Louisiana. v. P- 304cm. (Planter 
& sugar manuf., New Orleans, v. 76-77, May 29, June 5, 12, 
19, 26, July 3, 10, 17, 1926.) 

Mascart, Jean. 
Peut-on prédire le temps? Lyon. 1924. 74 p. figs. 284 


em. 
Novak, Vaclav, & Simek, Josef. 

Fenologické posorovani na Moravé a ve Slessku vr. 1923 a 1924. 
(Mit deutscher Zusammenfassung.) (With English ab- 
stract.) Praze. 1926. 72. p. vere tables. 24} cm. 
(Zpravy vyzkumngch tistavi zemédélskfch. Cislo 16.) 

Root, Clarence J. 
me problems of the weather man. p. 69-74. 23cm. (Ill. 
state acad. sci., Trans. 18th annual meeting, Springfield, 
Feb. 20-21, 1925, v. 18.) 

Russia. Séction hydro-météorologique. 

Observations hydro-météorologiques des expéditions hydro- 
graphiques. Fase. 4. Observations hydrologiques faites 
en 1924. Leningrad. 1926. xii, 124 p. 303 cm. [Text 
in Russian.] 

Schulz, Bruno. 

Hydrographische Untersuchungen. A. Die periodischen und 
unperiodischen Schwankungen des Mittelwasserstandes an 
der flandrischen Kiiste (Oktober, 1915-September, 1918). 
Hamburg. 1920. 27 P: illus. plates (fold.) 29 cm. 
Deutsche Seewarte. erologische und hydrographische 


eobachtungen der deutchen Marine-Stationen wahrend 
Kriegszeit 1914-1918. H. 1.) 
Sweden. Hydrografisk-biologiska kommissionens. 
&r 1925. [Géteborg. 1926.] 43 p. 
cm. 
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Torres, F. E. Magarinos. 

Justificagio das normaes de chuva da réde pluviometrica 

Brasileira. Rio de Janeiro. 1926. 14 p. 27} cm. 
U. S. Coast and geodetic survey. 

Climate map of the Philippine Islands showing seasons and 
rainfall. Prepared by the U. 8. Coast and geodetic survey 
from data furnished by the Philippine weather bureau from 
observations up to 1925. n.p. n.d. Ilsheet. 35}x 45} 


em. 
U. S. Hydrographic office. 

Storm warning signals of the maritime countries of the world. 
Washington. 1925. 3 sheets. figs. 664 x 964 cm. 

ger: Instituto meteorolégico nacional. 

Eclipses de sol del 3 de Diciembre de 1918 y 29 de Mayo de 
ot Montevideo. 1920. 93 p. plates (part fold.) 

em. 

Servicio semaférico. Montevideo. n. d. 2 sheets. illus. 
414 x 59 em. 

Uruguay. Observatorio nacional. 

{Rainfall maps.}] Afios 1914 a 1924. n.p. n.d. [8 sheets.] 

59 x 743 cm. 
Watt, R. A. Watson. 

Directional recording of atmospherics; and An instantaneous 
direct-reading radiogoniometer, by R. A. Watson Watt and 
J. F. Herd. p. 596-622. figs. 28 cm., (Repr.: Journ. 
Inst. elec. engin., vol. 64, no. 353, May 1926.) 

Wegener, Alfred Lothar. 

Origin of continents and oceans. Trans. from the 3d German 
edition by J. G. A. Skerl. New York. [1924] xx, 212 p. 
illus. (incl. maps). diagrs. 23 cm. 

Widney, R. M. 

Earth’s aerial storm tides . . . Los Angeles. c¢ 1926. 17 p. 

illus. 16cm. 
Wright, John Kirtland. 

Geographical lore of the time of the crusades; a study in the 
history of mediaeval science and traditions in western 
Europe. New York. 1925. xxi, 563 p. illus. (incl. 
maps). 21 cm. (Amer. gr. soc. Research ser, no. 15.) 
[Meteorology, p. 166 fl 


RECENT PAPERS BEARING ON METEOROLOGY 


The following titles have been selected from the con- 
tents of the a and serials recently received in 
the library of the Weather Bureau. The titles selected 


are of papers and other communications bearing on 


meteorology and cognate branches of science. This is 
not a complete index of all the journals from which it 
has been compiled. It shows only the articles that 
appear to the compiler likely to be of particular interest 
in connection with the work of the Weather Bureau. 


American motorist, Washington, D. C. v.18. September, 1926. 
Cutlip, James E. Read ’em before they weep. What cloud- 
land reveals to the touring motorist. p. 12-13; 40; 42. 
Annalen der Hydrographie und maritimen Meteorologie. Berlin. 
54. Joahrgang, Mai 1926. 
imm, Fr. Versuche zur drahtlosen Bildiibertragung der 
Ozeanwetterkarte an Schiffe auf dem Atlantischen Ozean. 
p. 205-206. [Describes radio transmission of a weather 
map of the Atlantic Ocean from Deutsche Seewarte to 
ship in midocean, April, 1926.] 
Miller. Beobachtungen oberer Wolken in den 


1 amme zeans in den Jahren 1903 und 1904. p. 
Peppler W. Die Temperaturverhaltnisse bei Seerauch iiber 
em ensee. 201 


Schostakowitsch, . B. Uber den Auf- und Zugang der 
Fliisse. p. 194-198. 
des sciences physiques et naturelles. Geneve. Mai-juin 
6. 
Jaquerod, Adrien. Influence de la pression sur la marche des 
montres. p. 94-120. 
Astronomie. Paris. 40. année. Mai 1926. 
Beg a7 Le magnétisme terrestre et les aurores boréales. 
p. 
California citrograph. Los Angeles. v.11. October, 1926. 
Yo Sa d 4 Desert winds and windbreak protection. 
p. 
. London. v.7. September. 
Britton, C. The composition of the upper air. p. 317-319. 


1926 


Electrical world. New York. v.88. 18926. 

Golladay, L. R. Arrester tests with the klydonograph. Re- 
sults of investigations on several station-type autovalve 
arresters during summer and fall of 1925—Characteristics 
of lightning discharges observed for storms differing widely 
in degree of severity. p. 477-479. (Sept. 4.) 

Peek, F. W., Jr. Lightning protection. A study of rods and 
cages with special reference to the minimizing of risk to oil 
tanks—models used in determining effective systems of 
rae a) of areas from direct lightning strokes. p. 572-574, 

ept. 18. 
Bagingiltnd News-Record, New York, v. 97, September 16, 1926. 

Li Wheat} strikes road. p. 447. [Abstr. of article by W. E. 

heat. 
France, Académie des sciences, Comptes rendus, Paris. t, 183. 1926, 

Deslandres, H. Loi de distribution des orages magnétiques 
terrestres, et loi correspondante de répartition des régions 
actives du soleil. p. 165-169. (19 juillet.) — 

Hubert, Henry. Les mouvements généraux de l’air atmos- 
phérique en Afrique Occidentale. p. 229-231. (19 juillet.) 

Moureu, Charles, & Lepape, Adolphe. Titre de |’air atmos- 
phérique en krypton et xénon. p. 171-175. (19 juillet.) 

Hubert, Henry. Premiéres observations relatives aux para- 
en Afrique occidentale. p. 368-370. 

2 aott. 

Guilbert, Gabriel. Sur ‘‘l’état brumeux’’ de l’atmosphére 
ou “air brumeux.” p. 427-429. (17 aott.) 

Franklin institute. Journal. Philadelphia. v. 202. September, 
1926. 

Marvin, C. F., & Kimball, H. H. Solar radiation and weather 
forecasting. p. 273-306. 

Geographical journal. London. v. €8. September, 1926. p. 200- 
225. 

Sandford, K. S. Summer in North-East Land, 1924: The 

climate and surface changes. p. 200-225. 
Idéjarés. Budapest. v. 80. Méjus—jinius 1926. 

Hille, Alfred, Die Meteorologie von Gabriel Hevenesy 8. J. 
aus dem Jahre 1728. p. 93-95. 

Nagy, Zoltan. Die Sonnenscheindauer in Budapest 1912-1925. 


. 93; 

Steiner, L. Das Periodogramm des mittleren jahrichen 

Luftdrucks in Budapest. p. 92. i 
Japanese journal of astronomy and geoplysics. Transactions and 
abstracts. Tokyo. v.3. no. 3. 1926. 

Akiyama, Minesaburé. On the origin of the penetrating 
radiation. p. (12). [Abstract.] 

Han’i, Kamezir6. On the diurnal variation of precipitation. 
p. (24). [Abstract.] 

Han’i, Kamezir6. Southerly wind st Nase as an indication of 
coming rain in Japan. p. (24). {jAbstract.] 

Han’i, Kameziré. Visibility observed at Tateno. p. (2). 
[Abstract.] 

Hirata, Tokutaré. Influence of forest upon climate. p. (30). 
[Abstract.] 

Hirata, Tokutar6é. On the relation between the evaporation of 
water and climatic elements. p. (19). [Abstract.] 

Horie, Otoya, & Konisi, Tatehiko. Weather folklore. p. (29). 
[Abstract.] 

Horiguti, Yosimi. From a forecaster’s note book. p. (17). 
{[Abstract.] 
Horiguti, Yosimi. Instability rain caused by juxtaposition 
of two air currents of different temperatures. p. (22). 
{Abstract.] 

Horiguti, Yosimi. On the prediction of shower. p. (22). 
[Abstract.] 

Horiguti, Yosimi. A possible relation between droughts and 
sunspots. p. (25). [Abstract.] 3 

Idumi, Matuo. On the relation between the atmospheric pres- 
sure in China and the depth of snow at Takata. p. (21). 
[Abstract.] 

Isikawa, Takami. Note on the atmospheric pressure as 8M 
impulsive agent in causing earthquakes and voleanic erup- 
tions. p. (39). [Abstract.] 

Isimaru, Yfkiti. Some observations of a typhoon which 

assed near Naha (Luchoo) on July 11, 1924. p. (19). 
Abstract.] 

Isimaru, Yakiti. Upper cloud observation during the passage 
of a typhoon. p. (18)—(19). [Abstract.] 

Katutani, Minoru. On the rainfall at Kokota, Idumo. P- 
(25). [Abstract.] 
Kodama, Hirosi. Effects of climatic conditions on the yield- 

ing of cocoon. p. (29). [Abstract.] 

Konisi, Tatehiko. ‘The origin of swell. p. (32). [Abstract.] 
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Japanese journal of astronomy and geophysics—Continued. 


Konisi, Tatehiko. The origin of typhoons and tropical 
showers. p. (19). [Abstract.] 

Matukawa, Tetumi. On the position of summer high pressure 
in the Far East. p. (15). [Abstract.] 

Matuyama, Kinziré. ‘Kasumi’ that causes turbidity of at- 
mosphere. p. (20). [Abstract.] 


-Matuyama, Kinzir6. On hazes. p. (20). [{Abstract.] 


Murobusi, Mankiti. On a relation between ge of tele- 
phone wires and weather situations. 4 (28). [Abstract.] 

Nukiyama, Daizé. On the height of clouds. p. (21). 
{Abstract.] 

Ohnisi, N. On seasonal correlation as affected by the sun- 
spot activity. p. (25)—(26). fAbstract.] 

Ohti, Sir6. On freezing of rivers in Korea and southern 
Manchuria. p. (14). [Abstract.] 

Ohti, Sir6. Snow garland. p. (23). [Abstract.] 

Ohti, Sir6. Why the first snow usually occurs earlier than 
the first frost in some places. p. (23)—-(24). [Abstract.] 
Osio, Takesi. Magnitude of cloud particles caleulated from 

the radii of coronae. p. (20)—(21). [Abstract.] 

Oyama, Teikiti. Mean variability of temperature. p. (13)- 
(14). [Abstract.] 

Oyosi, Akira. On thunderstorms. p. (19). [Abstract.] 

Sakurai, Gandi. Effects of passing cyclones on wireless 
wayes. p. (13). [Abstract.] 

Sasaki, Turuz6, & Kera, Motohiko. On the prediction of 
maximum snow depth in Etigo Province. p. (24)--(25). 
[Abstract.] 

Sekiguti, Rikiti. On the lagging of the line of discontinuity 
in the temperature distribution behind the trough line 
of a cyclone. p. (17). [Abstract.] 

Sekiguti, Rikiti, @ Nakano, Kadzuma. On the speed of 
drifting motion of detached anticyclones of winter, in their 
relation to the forms of isobars. p. (15). [Abstract.] 

Sekine, Yukio. Test of pilot balloons. p. -(15)+(16). 
{Abstract.] 

Siga, Tetuzi. On the temperature and humidity anomaly 
on Mt. Unzen. p. (13). [Abstract.] 

Suda, Ewanzi. On the method of observation of groaning 
of wires. p. (28)-(29). [Abstract.] 

Taguti, Katutosi. On the periodical development of the 
continental high. p. (14). [Abstract.] 

Taguti, Katutosi. Upper air-currents at Kébe. p. (16). 

Takayama, Siré. On the mode of development of continental 
highs. p. (15). [Abstract.] 

Takayama, Sir6. On the preferential occurrence of extreme 
values of some meteorological elements in the night time. 
p. (17). [Abstract.] 

Takayama, Sir6. Several cases of heavy rains of summer 
season. p. (21)-(22). [Abstract.] 

Takeda, Hango. Evaporation of water froma pond. p. (20). 
{[Abstract.] 

Tamura, Masanobu. A cold front which passed over Japan 
on Oct. 15 and 16, 1924. p. (16)-(17). [Abstract.] 

Tamura, Masanobu. Form of frozen rain drops: an experi- 
ment on solidification of molten drops during fall. p. (23). 
[Abstract.] 

Tutumi, Kenroku. Sericulture and weather. p, (29). 
{Abstract.] 

Tutumi, Kenroku. Some investigations on duration and 
intensity of rainfall at Nagano. p. (22). [Abstract.] 

Udea, Kyf@iti. On a statistical method of weather prediction. 
p. (29). [Abstract.] 

Utumi, Tokutaré. Statistical proof of Okada’s law. p. 
(17)—(18). [Abstract.] 

Uyeno, Mikuma. Direction of cloud movement and rain. 
p. (25). [Abstract.] 

Yamamoto, Takehiko. A note on squalls at Kébe. p. 
(19). [Abstract.] 

Yazaki, Sy@kiti. Summer drought in Ise province and the 
sunspot activity. p. (27)-(28). [Abstract.] 

Yazaki, Sy@kiti. Sunspot number and _ precipitation. p. 
(28). [Abstract.] 


Journal de physique et le radium. Paris. 1.7%. Juin 1926. 


Mokrzycki, Gustave. Le coefficient de viscosité des brouil- 
lards. p. 188-192. 


“og of geophysics and meteorology. Moscow. v. 2. no. 3-4 


Berg, E. J. The most notable diurnal maximums of precipita- 
tion for the period of thirty years (1886-1915) and its 
geographical distribution in the European part of U. 8. 8. R. 
p. 295-308. [Russian text with English abstract.] 
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Federov, E. E. An attempt of studving the monthly weather 
by means of considering the weather conditions of each 
separate day. Warm Januaries at Pavlovsk (Slutzk). 
p. 223-232. [Russian text with English abstract.] 

Figurovsky, I. I. Classification of eather. p. 203-210. 
text with English abstract.] 

Friedmann, A. A. Pp. 133-136. (Obituary.] [Russian text.] 

Kaigorodov, A. I. xperimental investigation of the cooling 
in immobile and in moving air. p. 165-181. [Russian 
text with English abstract.] 

Kalitine, N. N. Régistration au moyen de la méthode photo- 
électrique de l’intensité de !’éclairage produit par la lumiére 
de l’atmosphére. p. 183-190. [Russian text with French 
abstract. ] 

Keiler, L. V. Uber die Aufstellung eines Systems von Charak- 
teristiken der atmospharischen Turbulenz. p. 275-290. 
[German text with Russian abstract.]} 

Kostareva, O. A. The distribution of vertical vortices in a 
cyclone. p. 211-216. [Russian text with English ab- 
stract.] 

Kotchin, N. E. To the theory of atmospheric discontinuities. 
p. 233-252. [Russian text with English abstract.) 

Maltchenko, E. V. Les averses et l’inundation en Crimée du 
10-11 aot 1914. p. 191-202. [Russian text with French 
abstract.] 

Tolsky, A. P. Uber die Temperatur der Schneedecke. p. 
137-164. [Russian text with German abstract.] 


Literary digest, New York, v.91. October 9, 1926. 


Talman, C{harles] Fitzhugh. Sixteen million thunderstorms. 
. 25-26. [Abridgment of syndicate newspaper article 
issued by Science Service.] 


Marine observer. London. v. 3. . 1926. 


Ashwin, Cecil, & Higgs, W.G. Atmospherics: Origin, range. 
and directional properties. p. 134-137. (Aug.) 

Cresswell, M. Tides and currents, and the effect of the wind 
on the water level near the shore with set and drift asso- 
ciated. p. 137-140. (Aug.) 

— J. L. Northern and southern lights. p. 141-146. 
(Aug.) 

Garbett, L. G. The Beaufort scales. p. 163-164. (Sept.) 

Keeton, H. Tropical cyclones of the eastern north Pacific. 
p. 160-163. (Sept.) f 

Hennessy, J. Iceof the southernocean. p.176-179. (Oct.) 


Mentor. New York, v.14. 1926. 


Talman, Charles Flitzhugh]. Weather toys. Weather proph- 
ets from Toyland. p. 59-60. (Aug.) 

Frazer, Calvin. Hot and cold weather. p. 52-53. (Oct.) 

Talman, Charles Fitzhugh. Maury—pathfinder of the seas. 
p. 40. (Oct.) 


Meteorological azine. London. v.61. August, 1926. 


Douglas, C.K.M. Onsome summer depressions. 153—156. 

Gfold], Colonel Francisco 8. Chaves. p. 173-174. [Obit- 
uary. 

Myrbach, Otto. The breathing of thecontinents. p. 166-168. 
Abstract. |] 

The Rev. Herbert Arnold Boys, F. R. Met. Soc. p. 174-175. 

Whipple, F. J. W. Abnormal audibility of gunfire. The time 
of passage of the sound. p. 164-166. 


Meteorologia pratica. Montecassino. Anno?7. 1926. 


Bibliografia internazionale di climatologia e meteorologia 
agraria. III-IV. (1° e 2° semestre 1922). p. 110-119. 
( 

Crestani, G. ’accuratezza nelle misure pluviometriche. p. 
108-110. (Maggio-giugno.) 

Tamaro, D. Supposti danni e vantaggi reali delle pioggie 
abbondanti e irruenti. p. 121-122. (Maggio-guigno.) 

Borriello, L. L’inverno 1924-1925. p.64-66. (Marzo-aprile.) 

Ferrara, Gerardo. Il pulviscolo atmosferico e la sua import- 
anza igienico-sociale. p. 67-70. (Marzo-aprile.) 

Ferrajolo, Luigi. Il servizio presagi. Segnali orari e meteor- 
adii. p. 71-73. (Marzo-aprile.) 

Paoloni, B. Ii servizio deila meteorologia italiana nel viaggio 
del Norge al Polo. - 92-100. (Marzo-aprile.) 

F. Stella. Pioggie e vuleani. p. 61-63. (Marzo- 
aprile. 


Météorologie. Paris. n.s. t.2 1926. 


Bureau, R., & Coyecque, M. Les atmosphériques sur les 
océans. Etude d’observations faites sur ]’Atlantique Nord 
de novembre 1924 4 juin 1925. p. 5-10. (Janvier.) 

Besson, L. Instruction pour l’emploi de la herse néphoscope. 
p. 64-72. (Février.) 
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Delcambre, E. Le grand abri fermé démontable de |’Office 
national météorologique (Modéle O. N. M. 1925). p. 73- 
76. (Février.) 

Wehrlé, Ph. Les noyaux de variation. p. 49-63. (Février.) 

Henry, M. Sur un nouvel actinométre thermo-électrique 
enregistreur. 97-115. (Mars.) 

ve L. Un halo solaire remarquable. p. 118-119. 

ars. 

Sanson, J.. L’influence des gelées d’octobre 1925 sur la récolte 
des raisins en Touraine. p. 125-127. (Mars.) 

Schereschewsky, P. La premiére photographie stéréoscopique 
des nuages, prise en avion. p. 124-125. (Mars.) 

Wehrlé, Ph. Sur un cas instructéf de scission de perturba- 
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Météorologie—Continued. 


Schereschewsky, Ph. Observation télescopique de la struc- 
ture d’un nuage. p. 210-213. (Mai.) 

Arctowski, Henryk. Sur le manque de précision des mesures 
pluviométriques. 250-255. (Juin) 

Besson, Louis. L’observation de la température du sol. 
p. 241-243. (Juin.) 

Mellot, Arséne. Contribution & l'étude de la climatologie de 
la France. p. 264-277. (Juin.) 

Rougetet, E. Sur un cas particular de brouillard dans la 
vallée du Rhéne. p. 278-279. (Juin.) 

Sanson, J., & Wehrlé, Ph. Les pluies du 8 novembre 1925 
en Indre-et-Loire. p. 260-263. (Juin.) 

Viaut, A. Quelques propriétés des systémes nuageux dans la 


tion (14-20 novembre 1925). p. 115-118. (Mars.) région parisienne. Application 4 la prévision & assez longue 


Baldit, Albert. Les conditions d’emplci des herses népho- échéance. p. 244-249. (Juin.) 
scopiques de modéle réduit. p. 145-165. (Avril.) Aurejac. Observations en avion faites 4 Strasbourg. p. 327- 
Papillon, R. Dispositif pour le transport d’un hygrométre 330. (Juillet). 
enregistreur. p. 177-178. (Avril.) Giao, Antonio. Tourbillons de Bjerknes de petites dimensions. 


Raymond, G. Prévision populaire du temps sur la Céte p. 321-326. (Juillet). 
d’Azur. p. 169-173. (Avril.) Richard, R. Rapprochement entre différentes mesures de 

Salles, Ed. Dispositif électrométriqtie pour la mesure du température a l’air libre, & la surface de la neige, et a 
champ électrique de l’atmosphére. p. 166-168. (Avril.) Vinterieur de la neige. p. 331-335. (Juillet.) 

Sladek. Traversée d’un orage par un avion. p. 176-177. Wehrlé, Ph. L’cuvre d’Hildebrand Hildebrandsson. p. 
(Avril.) 289-311. [With list of his publications.] 

Brazier, C.-E. Charles-Alfred Angot. p. 193-196. (Mai.) Timberman. Portland, Oreg. v. 26. August 1926. 

Charli, C. Contribution 4 la météorologie dynamique de Alexander, George W. Establishing a weather station in the 
l'Afrique du Nord. p. 197-206. (Mai.) tall timber. p. 49; 176. 

Danjon, A., & Couder, A. Observation télescopique de la  Weltall. Berlin. 25. Jahrgang. Mai 1926. 
structure d’un cirrus. * 209-210. (Mai.) Ahrens, Wilhelm. Der ‘‘ Vater der Meteorologie.”’ p. 116- 

ar ganar, P.-L. Cumulus et courants ascendants. p. 206- 125. [Anecdotes concerning H. W. Dove.]} 
207. (Mai.) Wetter. Berlin. 43. Jahrgang. August 1926. 

Raymond, G. Sur une légére modification 4 faire subir aux Groissmayr, Fritz. ie Nilflut und der Folgewinter in 
thermométres enregistreurs. p. 208. (Mai.) Deutschland. p. 186-187. 


SOLAR OBSERVATIONS 


SOLAR AND SKY RADIATION MEASUREMENTS DURING = Taste 1.—Solar radiation intensities during September, 1926—Con. 
SEPTEMBER, 1926 


By Hersert H. Krimsatt, Solar Radiation Investigations 
For a description of instruments and e ures and an 


LINCOLN, NEBR. 


Sun’s zenith distance 


account of the method of obtaining and reducing the err 
. 8 a.m,| 78.7° | 75.7° | 70.7° | 60.0° | 0. .0° | 70.7° | 75.7° | 78.7° | Noon 
measurements, the reader is referred to the Revizw for 
January, 1924, 52:42, January, 1925, 53:29, and July, ain Pa 
1925, 53:318. = mean 
é solar 
TaBLe 1.—Solar radiation intensities during September, 1926 nears A.M. P, M. time 
[Gram calories per minute per square centimeter of normal surface} 
WASHINGTON, D. C. e 5.0 | 40 | 3.0 | 20 20] 30 | 40 |] 50] 
l i mm.| cal. | cal. | cal. | cal, | cal. | eal. | cal. | cal. | cal. | mm. 
a.m.| 78.7° | 0.0° | 60.0° | 70.7° | 75.7° | 78,7° | Noon 138) 1.21) 1.09) 1.00] 2.74 
Date Toca. +0. 1640. 13] +0. 08)-+0. 10]-+-0. 67|+0. 09|-+.0. 69|—0. 
| mer. solar 1 Extrapolated 
| time A.M. P.M. time 


TaBLe 2.—Solar and sky radiation received on a horizontal surface 


[Gram-calories per square centimeter of horizontal surface] 


Average daily radiation 
Week beginning— 
Wash- | Madi- Chi- New || Wash- | Madi- 
ington | son Lincoln cago | York || ington| son Lincoln 
1926 cal. cal, cal, cal. eal. cal. cal, cal. 
Sept. 280 288 370 192 270 |} —112| —88 —67 
393 289 325 245 404 +20} —86 
317 282 264 242 244 —43 —45| —126 
221 209 287 128 142 || —126| -97 
Deficiency since first of year on Sept. 30............-..--...- _|i—3, 899 | —147 | —1,8% 


A 
| 
44 
| | 5.0 | 40 | 30 | 20 20 | 3.0 | 40 | 50 | «. 
0.65] 0. 82)(0.98)|(1. 41)|(1. 08) | (0, 84)| 69)| (0. 
0. 09-0. 05|—0. 06/+0. 09} +0, 00)—0. 03) —0. 
a | MADISON, WIS. 
Departures... 11/40. 02/+-0. 01/40. 67}... 
{ 
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From Table 1 it is seen that solar radiation intensities 
averaged slightly below the normal for September at 
Washington, D. C., and above normal at Madison, Wis., 
and Lincoln, Nebr. At Lincoln an intensity of 1.48 gram 
calories per minute per square centimeter measured at 
10.30 a. m. of the 25th equals the highest intensity ever 
measured at that station in September. Throughout 
the entire day the intensity. was very high, and only 
slightly lower in the afternoon than in the morning. At 
Madison, an intensity of 1.44 gram-calories at 11.45 a. m. 
of the 9th is only about 1 per cent less than the previous 
September maximum. 
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Table 2 shows a deficiency in the amount of radiation 
received on a horizontal surface from the sun and sky at 
all three stations due to excessive cloudiness. 

At Washington the polarimeter was out of adjustment 
during most of the month. A reading obtained on the 
8th gave a polarization of skylight of 51 per cent. 
Measurements made on four days at Madison give a 
mean of 70 per cent, with a maximum of 72 per cent on 
the 11th. The maximum is close to the average maximum 
for September at Madison; the mean is considerably 
higher than the Septethber mean. 


WEATHER OF NORTH ATLANTIC AND ADJACENT OCEANS 


NORTH ATLANTIC OCEAN 
By F. A. Youne 


September was marked by an unusual degree of storm 
activity in tropical regions of the North Atlantic. In 
addition to the hurricane which devastated Miami on 
the 18th there were no fewer than four other storms of 
tropical origin. The hurricane of the 4th-2lst was 
notable both for its length of life and widespread influence 
on shipping and was ~ responsible, in all probability, 
for the loss of two ships, the American steamship Halea- 
kala, on the 9th and the British steamship Loyal Citizen 
on the 14th. 

The first telegraphic indications of this hurricane to 
reach the Weather Bureau were received on the 8th and 
9th, but reports subsequently received by mail show that 
it was in existence as early as the 4th. On this date the 
British steamship Stornest, bound from Newport News to 
Santos, came under its influence and on the early morning 
of the 5th experienced full hurricane winds. From the 
latter date it moved on a northwesterly course with 
diminishing speed and reached a position about 300 miles 
west of Bermuda on the 14th, whence it began to recurve. 

On the 14th the British steamship Mayaro was in the 
calm center of the hurricane from 10.15 a. m. to 4 p. m. 
In a special report to the Weather Bureau Capt. A. Y. 
Drysdale states that he was surprised to find the sea 
within the center so moderate that a small boat could 
have been used with perfect safety. The atmosphere 
was “clammy and stuffy” and the weather cleared so that 
blue sky appeared in patches. Captain Drysdale was 
able to obtain sights to determine the position of his 
vessel—31° 49’ N., 69° 11’ W. 

On the morning of the 14th, while the hurricane just 
described was southwest of Bermuda, telegraphic reports 
reaching the bureau indicated the existence of another 
disturbance about 200 miles northeast of St. Kitts. 
This moved rapidly west-northwestward and passed near 
Turks Island on the afternoon of the 16th. A special 
observation from that place, the last to be received until 
October 6, showed a pressure of 29.62 inches and a wind 
velocity of 100 miles an hour from the northwest. 

This hurricane continued to move rapidly and reached 
the southeastern Florida coast. on the morning of the 
18th, the center passing directly over the city of Miami, 


Where a Weather Bureau station is located. There was 
a lull in the wind of about 35 minutes, commencing at 
6.45 a. m., and the barometer fell to 27.61 inches, the 
lowest pressure ever registered at a Weather Bureau 
Station in the United States. Continuing its northwest- 
ward movement the hurricane reached the vicinity of 


Pensacola and Mobile on the morning of the 20th. It 
dissipated to the northwest of New Orleans on the 22d. 
An account of this hurricane will appear in the October 
issue of the Revinw. 

On the 12th, while the first hurricane of the month was 
still south-southwest of Bermuda, a disturbance appeared 
near Swan Island, in the western Caribbean Sea, and 
moved northeastward over Cuba. After pursuing an 
irregular course and without attaining great intensity it 
dissipated over the southeastern Gulf of Mexico on the 
17th. On the 12th, also, a fourth storm, this one of full 
hurricane intensity, appeared east of Bermuda, moving in 
a northeasterly direction. This storm was short lived, 
— showing little evidence of its existence after the 
13th. 

On the 25th a fifth disturbance of tropical origin ap- 
peared southwest of the Azores, moving on a northeasterly 
course. On the 26th the station at Horta reported north- 
erly winds reaching a maximum velocity of 76 miles an 
hour. By 4 p. m. of that day the center appeared to be 
somewhat north of the islands, the pressure at Horta 
having risen from 29.45 to 29.54 inches and the wind 
shifted to northwest. During the following 24 hours the 
center appears to have moved westward, or possibly 
southwestward, and to have increased in intensity. At 
4 p. m. on the 27th the pressure at Horta had fallen to 
29.18 inches, wind southeast, force 8. At 6 a. m. on the 
28th the pressure at Horta was 29.08 inches, wind east- 
southeast, force 5. After this time conditions gradually 
moderated. A report from the French steamship Sinaia, 
which was involved in this storm, will be found in the 
accompanying table. 


TaBLe 1.—Averages, departures, and extremes of atmospheric pres- 
sures at sea level, 8 a. m. (75th meridian), North Atlantic Ocean, 
September, 1926 


| 
Average | Depar- 
Stations pressure | ture! Highest Date Lowest | Datz- 
Inches Inches Inches 
Julianehaab, Greenland._| 29. 57 (4 90, 12: 28.79 | 27th. 
St. Johns, Newfoundland. 29. 97 —0. 03 30.32} 7th..... 29. 36 | 23d. 
30. 13 09 30.36 | 15th4___ 29.86 | 13th 
30. 08 +0. 05 30. 22 | 24th..__. 29. 94 
29. 93 —0. 04 30.06 | 29.50 | 18th 
New Orleans. 29. 98 —0. 01 30.12 | 26th‘4__.. 29. 50 | 2ist. 
Swan Island__.........--- 29. 81 —0. 08 29.90 | Ist_..._. 29.70 | 18th 
30. 08 +0. 03 30.30 | 25th___. 29.92 | 18th. 
Horta, 30. 02 —0.14 30.46 | 4th_.____ 29. 26 | 
Lerwick, Shetland Is- 
29. 88 +0. 04 30. 23 | Ist. ..... 29.52 | 12th 
Valencia, Ireland. -......- 30. 11 +0. 12 30.42 | 22d_...__ 29. 74 | 18th 
London 30. 11 +0. 11 30. 44 | Ist..__. 29.78 | 12th.4 


1 From normals shown on H. O. Pilot Chart based on observations at Greenwich 
mean noon, or 7 a. m., 75th Meridian. 

2 Mean of 27 observations; three days missing. 

3 No normal established. 

4 And on other dates. 
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The number of disturbances of extratropical origin 
was below the normal for September and over the eastern 
and middle sections of the steamer lanes gales were re- 
ported only on from two to three days. 

The number of days with fog was not far from the 
normal over the Grand Banks, but sorr.ewhat in excess 
of normal along the American coast and over the eastern 
sections of the steamer lanes. Fog was reported on 
three days in the Straits of Gibraltar. 

On the ist and 2d St. Johns, Newfoundland, was near 
the center of a depression, although, judging from reports 
received, moderate weather prevailed over the entire 
ocean on both of these days. On the 3d this Low was 
central near 50° N., 35° W., and moderate westerly gales 
were reported from the southerly quadrants; it then 
moved rapidly northeastward, increasing in intensity, 
and on the 4th moderate to strong southwesterly gales 
swept over a limited area between the 55th and 60th 
parallels and the 15th and 20th meridians, while the 
station at Julianehaab, Greenland, reported a south- 
ae wind, force 9, and a barometric reading of 29.22 
inches. 

On the 3d and 4th northeasterly gales prevailed over 
the region between Nantucket and the 60th meridian, 
accompanied by comparatively high barometric readings. 

On the 6th there was a well-developed Low central near 
45° N., 43° W., surrounded by a limited storm area, and 
also a depression over the Shetland Islands. On the 
7th the western disturbancea lone appeared on the map, 
being central near 45° N., 32° W. 
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On the 8th Belle Isle was near the center of a well- 
developed tow, although on that day, as well as the 9th, 
moderate weather prevailed over the entire ocean, with 
the exception of the tropical disturbance previously 
mentioned. 

On the 10th the eastern section of the steamer lanes 
was covered by a depression that afterwards developed 
into an active disturbance of limited extent: On the 
11th the center of this Low was near 55° N., 25° W., with 
moderate to strong southerly gales in the westerly 
quadrants. 

Charts VIII to XV cover the period from the 15th to 
22d, inclusive, when most unusual conditions prevailed, 
with three tropical disturbances on the map on one day, 
while during this period heavy weather was also reported 
by vessels in the steamer lanes and in the vicinity of the 
Azores. 

On the 23d St. Johns, Newfoundland, was near the 
center of a Low that moved northeastward, and on the 
24th was about 300 miles east of Belle Isle, with westerly 
gales near the center and moderate weather over the 
remainder of the ocean. 

On the 26th a secondary Low was central near 50° N., 
30° W., with northerly gales over a limited area in the 
westerly quadrants. 

On the 29th and 30th moderate weather prevailed 
over the ocean generally, although on the latter date 
winds of force 7 were reported by vessels in the middle 
sections of the steamer lanes. 


OCEAN GALES AND STORMS, SEPTEMBER, 1926 


Voyage Position at time of Diree- | Direction | Diree- 
lowest barometer Time of Low- | tion of | and force | tionof | Highest | gnitts of wind 
Vessel Gale | lowest Gale est wind of wind wind force of near time of 
began | barometer | ©@ded |barom-) when at time when | wind and | jowest barometer 
From— To~ Lati- Longi- eter gale | of lowest gale direction 
tude tude began | barometer | ended 
NORTH ATLANTIC 
OCEAN 
Inches 
Albert Ballin, Ger. 8S. 8__/Southamp- | New York...) 44. 36N. | 46 30W. | Sept. 2_| 9p, Sep. 2..| Sept. 29.73 | SSE_..| WSW., WNW_| SW., 9....) WSW.-NW. 
ton. 
Andania, Br. 8. New York__.| Plymouth__-_| 40 29N. | 73 11W, | 29,92 | NE....| NE., 7....| NNE_.| NE., 9_...| Steady. 
Rathlin Head, Br. 8. S_- d e- ton | 59 00N.} 15 30W. | 2.75 SW., 10...| WSW..| —, 12...... 
rough. oads. 
Stornest, Br. w port | Santos.......| 17 10N. | 50 45W. | 29.25 | ENE_-_| ESE., 12__| SE_._.. ESE., 12..| ESE.-S. 
ews. 
La Crescenta, Br. Liverpool. _..| 41 58N. | 46 58W. Liga 29. NB...) NE., 10...; ENE.-N 
Idaho, Br. 8. Antwerp-___.- New York 49 22N. | 23 24W. | 184.0 W., WSW-__| SW., 8....| SW.-WSW 
M. Elliott, Am. 8. 5 _| Baytown___-- Copenhagen _| 54 40N. | 28 00W. | 4p., 10____- 29.70 | NNW SW., 4. NNW _| NNW.,10.| SW.-_NNW 
Dakarian, Br. 8. Liverpool._..| Kingston....- 26 42N. | 63.48W. | 10__---- 8p., 10_.... 29.78 | SE..... E.,— ....| SE....- dy. 
La Crescenta, Br. 8. 29 O8N. | 65 O3W. | 29.69 | ENE_-; SE., SSE., 11._| ENE.-ESE 
Coldbrook, Am. 8. Antwerp_.-.. New Orleans_| 30 47N.j 54 OOW. | 11_...-- BASS 29.52 | ESE_..| ESE., 12..| W__...| ESE., 12._| S.-E.-S.-W 
Amsterdam, Du. 8. Rotterdam_..| Baton Rouge.| 30 30N. | 70 00W. | 29.49 | NE., 10.| NW__.| NNE., 10.| SE.-NNE-NW. 
Mayaro, Br. 8. New York...| Grenada_....) 31 49N. | 69 11W. | W....| 12...| E.-8.-S 
Matura, Br. S. S8........| Dominica....| New York_..| 19 50N. | 63 55W. | 6a., 15... 28.82 | NW__- »—...] SBE. -8W- 
Youngstown, Am. S. is Galveston.._.| 33 45N. | 67 OOW. | 15...... 20,29 | ESE., 7...| NW_..| NNE., 12.| E -NE. 
‘bannel. 
Hilversum, Du. S.;..-...| Rotterdam...| Montreal._..| 53 57N. | 33 45W. | 15.....- Noon, 15..} 16...... 29.32 | SW....| WNW., 8.| N_..... 
Gedania, Danz. S____- Canal Zone._| Charleston...| 19 30N. | 75 0OW. | 16.....- 6p., 16... 29.54 | NNW., SSE__.| W., 10... 
Fort St. George, Br. New York.._| 36 35N. | 69 O8W. | 5p., 16..... 29.05 | NE....| SSW., 12..| WNW_| —, 12.__... §.-SW 
Lumina, Br. 5. S__...... Rotterdam...| New Orleans.; 27 40N. | .74 45W. 17_..--. 29.82 ; SE__... SSE., 9....| ESE...) —, 9.-..... Steady. 
Nobles, Am. 8. S._.....- Mediterra- | New York_..| 35 15N. | 63 38W. 17 20.75 | WSW.,—.| W:-... WSW., 9..| WSW.-W. 
nean. 
Bird City, Am. 8. Copenhagen Baltimore....| 40 40N. | 61 51W. | 16_...-. 6p., 20:37 | SE... ESE., —..| N...... —, 12.202. SE.-SW.-NE. 
Castle, Br. | Galveston....| Havre......_. 47 O38N. | 21 36W. | Noon, 17_.| 18..._.. 29.30 | SSW...| SSW., 8...) 8....... NE.-E.-SSW. 
Michigan, Fr. &. Havre........ Galveston....| 24 35N. | 81 28W. | 18_..... $0.5 29. 
El Oceano, Am. 8. New do__.....| 27 15N. | 79 40W. | 18....-- Noon, 18__| 18._.... 29.62 | ENE_.| E., ENE., 10.| E.-ESE 
Scalaria, Br. 8. S_.__._.. New Orleans.| 37 32N 60 O2W. Mdt., 20...... 20. 30 |: SW., 9....| SSE__.| SW., 11... -§ 
Albert Ballin, Ger. New York...} Cherbourg.._| 41 GON. | 61 40W. | 17._.... Noon; 18_.} 19._.... 29.18 | ENE__| NNE., 12.| SSE__.| NNE., N.-NNE 
Washington, | New York._.| 41 OON. | 68 10W. | 17...... Ip., 18.2... 29.70 | SE..... ENE., 10.| NE....] ESE., 10..| ESE-E 
. 5. B. | . 
Housatonic, Br. S. | London...... Philadelphia.| 45 38N. | 42 | 17...... 2p., 18..2.. NNW _| NNW.,8-.|) NNW NNW., Steady 
Solitaire, Am. 8__....| Port Arthur..| Tampa._..._. 26 32N. | 87 15W. | 19...... 29,53 | WNW.) WNW., 9.| WNW.|] WNW., 9.| NW -W 
Berlin, Ger. S. New York...| Cherbourg...} 40 50N. | 64 10W. | 19_._._. Noon, 19._} 19._.... 29.77 | N...... NNE., 10.| NNE. 
Cogne, Ital. 8. Antwerp. .... on! 36 46N. | 32 43W. | 19._...-. 4a., 19..... 29.96 | W...-. WNW., 8_| NW_:- NwW.., 9- 
oads. 
De La Salle, Fr. 8. 8....; Houston._...) 38 28N. | 64 14W. | | 4a., 20.3.0. 29. 59 | N...... NNE., NNE., 9..| NE.-E. 
Silverpine, Br. S. | Singapore_...; New York...) 36 33N. | 36 33W. | | Noon, 20..'......... 29.65 | NW_..| WN W., WNW., 
Flendre, Fr. 8. S_.......| Bordeaux_._.| Cristobal_.__. | 40 35N. | 17 10W. | 20._..-. 29.53 | SE..... SE., 8..... WNW.) SSE., SE.-SW. 
Housatonic, Br. } Philadelphia_; 42 14N. | 57 20W. | 21.....- | Up., 21....) 22...... 0.23 1 NNW N., 12..... ENE-N. 
| j 
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Ocean gales and storms, September, 1926—Continued 


Voyage Position at time of Direc- Direc- 
lowest barometer Time of Low- | tion of | and force | tion of | Highest | shins of wind 
Vessel Gale lowest Gale est wind | of wind wind force of near thine of 
began | barometer | jbarom-| when at time when | wind and owost 
From-- To— Lati- Longi- eter gale of lowest gale direction 
tude tude ; began | barometer | ended 
NORTH ATLANTIC 
OCEAN—Continued ma 
es 
Delia Terzo, Ital. 8. S...| Dakar__._._.| Norfolk. 29 49N. | 46 O3W..| 8.-N. 
Norwegian, Br. 8. S_-._. do.......| 41 46N. | 56 OOW. 21__.__. is Calm. NW...} —, 12...... SE.-NW. 
Hardenberg, Du. 8. S...| Rotterdam._.| Montreal__..| 53 32N.| 45 39W. | 23._.___ 20.37 | SE..... Bw i. SE.-S. 
Natica, Br. 8. Blexen ___.... Curacao... 36 17N. | 35 25W. | NNE,., 12.{| N_..... NNE., 12. 
Baron Sempill, Br. 8. 8 .| London......| New York_..| 49 20N. | 82 0OW. | 26...___ 29.83 | N_._..- Ny NE...-.| N., 10..... 
Conte Rosso, Ital. 8. S_.| New York_..| 88 23N. | 28 OOW. | 25___... 26..... 29.41 | NNE..| NNE., SW..._.| NNE., 
Sinaia, Fr. 8. Lisbon... Providence.._| 38 25N. | 30 25W. | NNW., 10.) NNE_-} N., 
Clontarf, Am. 8. New York-.-_.| Morocco. 40 38N. | 34 13W. | 29.75 | NNE., 8..| NE_...| NNE., NNE.-N. 
NORTH PACIFIC 
OCEAN 
Steel Ranger, Am. 8. Yokohama-..| Vancouver...| 49 00N. | 175 50W. | Aug. 30 | 2a., 3ist-..| Sep. 20.36 | E.__._.| N., NE.-N. 
Anomia, Br. 5. 8........ San Pedro....| Yokohama..-.| 35 00N. | 157 00E. Sept, 1_] 2a., 2.._... » 28.65 | SSE.__| SSW., 12..| WNW.! SSW., 12. 
Indian Arrow, Am. 8. San Francisco! Shanghai_____ 32 | 157 SOK. | | SW., 9....| 8.-SW.-W. 
Maunawili, Am. S. 8....| Honolulu_.._| San Francisco) 36 20N. | 127 00W. | 1_.____. 494.455... 3 N.,8 . 
West Henshaw, Am.8.S8_} Siain, P. 38 20N. | 170 30E. | 2......- 2 
Tahchee, Br. 8. Tsurumi. 43 40N. | 179 37B. | oon, 3...) 3 
Harold Dollar, Br. 8. Co lumbia | Yokohama... 44 25N. | 169 208. | 3 
ver. 
Africa Maru, Jap.S8. 8...| Yokohama-_-_.| Victoria_.____ 49 1IN. |. 175 O7W..| 4 8 8 8., 9 Steady. 
ad Vancouver, Br. | Grays Harbor! Yokohama...| 50 O1N. | 170 28E. | Noon, 3..-| 4....._. 28.33 | ESE.._| NE., 10...| NW-...| NE., 10... 
Juyo Maru, Jap. 8. S_...; 50 22N. | 179 44W. | 2....._. 10p,; 3.2... 9 points 
Meiyo Maru, Jap. 8. S..| Seattle...___- 43 21N. | 156 15E: | 62....-- 29.17 | NW.__..| NW.., 6..... NNW_.| NNW.,8_. 
Juyo Maru, Jap. S. S....| Yokohama._-_| 43 22N. | 151 50E. | 10______! 29.82 | SSE_...| ESE., 4...) E., 11_...- 2 points. 
Protesilaus, Br. S. S__._. Yokohama.-.| Victoria.____- 42 45N. | 155 47E. Tl... 20,48 1 ENE.,10_.| E., 10._._. E-ENE. 
Maru, Jap. |_.... San Francisco| 47 48N. | 175 15W. | 8a., 13_.... 29.91 | SE__... SSE....| SSE., 8....| SE.-SSE. 
Koyu Maru, Jap. 8. S...| Grays Harbor) Yokohama...) 50 10N. | 172 30E. | 12.._... | 29.21 | SE__... NNE., W_..:.- NW., 9....| SE.-E.-NNE. 
Maru, Jap. | Yezo......... Farallon Isl_.| 48 50N. | 174 43E. | 13..___- 14.2...) 29.06 | ESE.__| E., 3...... NE., 9....| E.-SE. 
Clauseus, Am. 8. 8__.... Balboa....... San Diego_...| 17 11N. | 101 40W. | 14....-. 4p., 14_.... NW.., 9__..| Variable. 
Pres. Jefferson, Am. 8S. Yokohama...| Seattle._._.__ 48 OON. | 174 OOK. | 14._____ 28.91 | NNW./ ENE., 4__| SSE....| NNW., 9_./ 10 points. 
Pres. Monroe, Am. S. New York...) San Francisco] 18 05N. | 103 40W. | 18.5 29.72 | NW....| W., 8...... BW Wp 
Steel Navigator, Am,8.8_; Balboa._.____ Honolulu. ...; 15 59N. | 109 35W. | 16_..___ 29.64 SW_...| WSW., 8..| WNW_| WSW., 9..| WSW.-W 
West Kader, Am. 8. S...| Yokohama-..-_| Portland._... 39 52N. | 148 50E. | 17...... 29. 53 -NE 
West Chopaka Am. 8.8.) Siain, P. I....: San Francisco) 42 51N. | 172 04B. | oon, 24..5.__ 29.70 | NW....|; W., 4...... NW....| NW., 8....| Steady 
der, Br. 8. 8....-.. Astoria... Panama....__ 21 O7N. | 108 47W. | 29.66 | ENE_.| E.,7.....- SE., 10....| E.-ESE 
Havre Maru, Jap. 8. S...| Coos Bay....| 40 20N. | 161 | 26_.___. 90. 87 |-8....... Steady 
E] Oso, Br. 8. S.-....... San Pedro....; Yokohama...) 34 0ON. | 176 44E. | 25__.__. Midt., 25._| 26 29. 55 WSwW., 5.| N -NW 
Antofagasta..| San Pedro....| 24 40N. | 112 43W. | 26 8 
West Kader, Am. 8. S...| Yokohama...) Portland..... 49 50N. | 143 45W. | 28 
Pres. Grant, Am. 8. 8__.|____. 50 OLN. | 157 59W. | 27 6 points. 
Ryujin Maru, Jap. 8. S_.| Portland... 52 30N. | 154 OOW. | 28 SE.-WSW. 
Oridono Maru, Jap. S.S.| Karatsu___... Astoria.._.... 49 BIN. | 162 48W. | 27 
Kureha Maru, Jap. 8.8..| 50 13N. | 148 30W. | 27 WSW.-WNW 
Paris Maru, Jap. 8. S....| Yokohama...| Seattle.......| 50 02N. | 158 15W. | 29 
INDIAN OCEAN 
Weirbank, Br. 8. Penang. 13 32N. 53 18K. | Sept. 7 | Sep. 8 | 29.78 | S., SSW., 8...) SSW.-S. 
SOUTH PACIFIC 
OCEAN 
West Nilus, Am. 8. San Francisco) Buenos Aires.| 43 068. 82 44W. | Sept. 9 Sep. 10 | 29.43 | SSE_.../ 8., 
Makura, Br. 8. S........| Wellington...| Rarotonga...| 35 32S. | 176 11W.| 14_..... 90.38 | N-NW. 
Tamaha, Br. 8. Port San Luis’ Wellington___| 39 00S. | 178 45E. | 4p., 16____. 29.18 | NW.._.| WNW., 8_| 


NORTH PACIFIC OCEAN 
By Wruus E. Hurp 


The approach of autumn was well illustrated by the 
ressure averages on the weather map of the North 
acific for September. West of the peninsula of Alaska 

the Aleutian Low was now well established, although 

shallower than the normal. The greatest abnormality 
in this region was at Kodiak, where the pressure was 

30.01 inches, while the average is only 29.70, or the 

Same as that at St. Paul. Several cyclones, or oscilla- 
tions of the same Low, were blocked in upper latitudes 

in their forward movements by a persistent HIGH over 
the Gulf of Alaska between the 3d and the 26th, for it 

was not until the latter date that a Low sucteeded in 
reaching as far east as Juneau. The way now being 
clear, another cyclone from the western Aleutians came 

Tapidly through, so that at the close of the month a 
great depression overlay most of the ocean north of the 
40th parallel. 

The North Pacific nig covered its usual position 
ughout the month and, in general, for most of Sep- 


tember extended from the headwaters of the Gulf of 
ones southward and southwestward to Midway 
and. 
The following table shows the barometric conditions 
at selected stations: 


TasBLe 1.—Averages, departures, and extremes of atmospheric pres- 
sure at sea level at indicated hours, North Pacific Ocean, September, 


1926 
average | 
v re 
Station pressure | from Highest | Date Lowest | Date 
normal 
Inches Inch Inches Inches 
Dutch Harbor 29, 81 +0. 05 30. 36 | 29.06 | 29th, 
Path 29. 83 +0. 13 30. 44 | 12th__._- 29. 26 | 30th. 
30. 01 +0. 31 30. 28 | 5th...... 29. 26 | 30th. 
Midway Island 15__.____. 30. 00 —0. 07 30. 04 | 2d ¢____- 29. 84 | 14th. 
29.98} —0.02 30. 08 } Ist... 29. 86 | 18th. 
30. 07 +0.15 30.47 | 29.46 | 30th. 
Tatoosh Island #-3__.....__ 29. 98 —0. 03 30. 50 | 24th__..- 29. 52 | 15th. 
San Francisco #3... 29. 91 —0. 03 30. 07 | 20th... 29. 74 | Ist. 
San Diego 29, 86 —0, 02 30.00 | 12th____- 29.75 | 23d. 
1 P. m. observations only. 4 One day missing. 
2? A.m. and p. m. observa 5 Two days missing. 
3 Corrected to 24-hour mean. ¢ And other dates. 
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In the dearth of cyclones in upper and middle latitudes 
east of longitude 170° W., very few gales occurred there 
except during the last few days of the month, and most 
of those of the 27th to 30th did not exceed 9 in force. 

West of the 170th meridian, on the contrary, the period 
of greatest quiet was that of the 3d decade, while the 
periods of greatest activity were those of the Ist to the 
4th and the 10th to the 15th. On the 3d and 4th gales 
of varying force up to 11 swept considerable areas along 
the steamship routes between Japan and 175° W., and 
on the 11th forces of 10 to 11, with an accompaniment of 
violent rains qualis, were experienced by vessels between 
40° and 45° N., 150° and 160° E. 

On the Ist and 2d a severe storm of probable tropical 
origin was encountered by the British steamer Anomia, 
San Pedro to Yokohama, while near 35° N., 157° E. 
The gales began from south-southeast at about 9 p. m. 
of the Ist, pressure 29.21. At 2 a. m. of the 2d the 
pressure had dropped to its lowest reading, 28.65, and 
the wind had attained hurricane force from south- 
southwest. The Anomia had been compelled to heave 
to an hour earlier, and so remained until noon, when the 
wind had decreased to west-northwest, 5. 

A report by the Rev. José Coronas, chief of the Mete- 
orological division of the Philippine Weather Bureau, 
upon other September typhoons appears elsewhere in 
this issue of the Review. 

Two apparently moderate disturbances of cyclonic 
character appeared off the coast of Mexico. The first 
caused fresh to strong gales at sea near Acapulco on the 
14th, and south of Manzanillo on the 16th. A west- 
southwest gale, force 9, was also reported on the 16th by 
the American steamer Steel Navigator while near 16° N., 
1091%4° W., lowest observed pressure 29.64 inches. 

A second series of gales swept the coast between 
Manzanillo and Mazatlan on the 24th and 25th. The 
depression causing them seems to have moved northward, 
since on the 26th gales occurred off the lower part of the 
Peninsula of California. The highest wind force noted 
was 10 from southeast, by the British steamer Benalder, 
near 21° N., 10834° W. The lowest observed pressure 
was 29.56, read on board the British steamer Yoco on 
the 26th, in 24° 40’ N., 112° 43’ W. Heavy rains fell 
during the course of these disturbances. 

At Honolulu the total rainfall was 0.70 inch, or 0.58 
less than the normal. The prevailing wind continued 
from the east. The average hourly wind velocity was 
8.8 miles, and the maximum velocity was 26 miles from 
the east on the 24th. ‘Temperatures were close to normal. 

Fog decreased greatly in middle and northern latitudes 
since August, but was observed on scattered dates all 
along the upper steamship routes, being met with most 
frequently, on four to six days in the month, over small 
areas off the central California coast, to the southeast of 
Dutch Harbor and east of northern Japan. 


TYPHOONS AND DEPRESSIONS 
FIVE TYPHOONS OVER THE FAR EAST IN SEPTEMBER, 1926 
By Rev. José Coronas, 8. J. 
[Weather Bureau, Manila, P, 1.] 


Aside from two other distant Pacific depressions or 
typhoons whose tracks are not so definite, we had five 
well-developed typhoons over the Far East during the 
last month of September—two over Japan, two over the 
Babuyan Islands in the Philippines, and one over the 
China Sea and Indochina. 
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Two Japan typhoons.—The first of these seems to have 
developed on September 1 and 2 over the Pacific between 
the Loochoo and the Bonin Islands. At 6 a. m. of 
September 3 the center was shown by our weather maps 
to be east of Oshima in about 133° 15’ longitude E., and 
28° 40’ latitude N. moving northward. On the 4th the 
typhoon traversed Japan, moving northeastward, the 
position of the center being at 6 a. m. of the 4th and 5th: 

September 4, 6 a. m., 134° 30’ longitude E., 34° 15’ 
latitude N. 

September 5, 6 a. m., 148° longitude E., 45° latitude N. 

The second Japan typhoon was probably formed on 
the 11th to 12th about 250 miles east of northern Luzon. 
It moved Northwest on the 13th, but recurved. to north 
and northeast on the 14th near to the east of Bashi 
Channel. On the 15th and 16th the typhoon traversed 
the Loocho Islands moving northeastward, and on the 
17th it traversed Japan, keeping the same direction. 

The position of the center at 6 a. m. of the 14th to 
18th was as follows: 

September 14, 6 a. m., 123° 20’ longitude E., 21° 05’ 
latitude N. 

September 15, 6 a. m., 123° 30’ longitude E., 23° 10’ 
latitude N. 

September 16, 6. a. m., 125° 50’ longitude E., 25° 
latitude N. 

September 17, 6 a. m., 132° 15’ longitude E., 30° 40’, 
latitude N. 

September 18, 6 a. m., 139° longitude E., 38° lati- 
tude N. 

Two Philippine typhoons over the Babuyan Islands.— 
The first of these typhoons appeared in our weather maps 
on the 6th near 130° longitude E., between 13° and 14° 
latitude N. It moved west-northwest on the 6th, north- 
west on the 7th and north-northwest in the morning of 
the 8th; it inclined again to west-northwest at noon of 
the 8th and traversed the Babuyan Islands in the after- 
noon of the same day; finally, it inclined to north-north- 
west and north by west on the 9th, traversing the south- 
ern part of Formosa Channel on the 10th, and entering 
China near Amoy during the night of the 10th to 11th. 

The steamers Mayebashi Maru and Ethan Allen were 
involved in this typhoon, the former near Balintang 
Channel, with a barometric minimum 746.49 millimeters 
(29.39 inches) at 4 p. m. of the 9th, and winds from 
south by west, force 7, and the latter near the south- 
western coast of Formosa with the same barometric 
minimum at 2 a. m. of the 10th, and winds from south- 
east, force 6. 

The position.of the center at 6 a. m. of the 8th, 9th, 
and 10th was as follows: 

September 8, 6 a. m., 123° 50’ longitude E., 17° 30’ 
latitude N. 

September 9, 6 a. m., 119° 30’ longitude E., 20° 30’ 
latitude N. 

September 10, 6 a. m., 118° 35’ longitude E., 21° 45’ 
latitude E. 

The second Philippine typhoon was shown by our 
weather maps at 6 a. m. of the 25th, east of Luzon in 
about 128° longitude E., between 15° and 16° latitude 
N. It moved rapidly northwest by west and west- 
northwest on the 25th and 26th, the center traversing 
the Babuyan Islands in the morning of the 26th not far 
from the northern coast of Luzon and passing to the 
south of Hongkong in the morning of the 27th.'. The 


1 According to press reports, the typhoon that entered south China on the 27th caused 
pr loss of 2 oe ex and 130 fishing junks in the waters around the Portuguese colony 
acao.— W. E. H. 
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rate of progress of the typhoon from 6 a. m. of the 26th 
to 6 a. m. of the 27th was 21 miles per hour. 

According to the reports published in Manila papers 
“hundreds of people were rendered homeless and foodless 
in the islands of Camiguin and sain tera of the Babuyanes 

roup where strong typhoons passed there recently. 
ouses except the municipal building in Calayan and all 
crops were destroyed.” 
he position of the center at 6 a. m. of the 25th, 26th, 
and 27th was: 

September 25, 6 a. m., 128° 00’ longitude E., 15° 30’ 

latitude N. 
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September 26, 6 a. m., 122° 50’ longitude E., 18° 35’ 
latitude N. 


September 27, 6 a. m., 114° 40’ longitude E., 20° 35’ 
latitude N. 

China Sea and Indo-China typhoon.—This typhoon was 
formed on the 28th over the China Sea about 100 miles 
west of Luzon. It moved westward, traversing the Para- 
cels on the 29th and reaching the coast of Indochina to the 
north of Tourane in the early morning of October 1. 


DETAILS OF THE WEATHER IN THE UNITED STATES 


GENERAL CONDITIONS 


The outstanding features of the month were the severe 
tropical storm which struck the southeast Florida coast 
on the early morning of the 18th; the great extremes of 
temperature—abnormally cold in the Northwest and 
coincidently therewith abnormally warm in the South 
and East—and finally the rains in Mis- 
souri and adjoining States—A. J. H. 


CYCLONES AND ANTICYCLONES 
By W. P. Day 


Seventeen low-pressure areas were plotted during Sep- 
tember, the majority of which were developments over 
the Plateau and Rocky Mountain regions and moved 
northeast or east-northeast into Canada. An unusual 
number of tropical disturbances developed during the 
month. On the 13th there were four of these west of 
longitude 50° W.; one, east of the Leeward Islands, 
which later passed over Miami; a second, east of Ber- 
muda near longitude 53° W.; a third, about 300 miles 
southwest of Bermuda; and a fourth of slight intensity 
south of Cuba. The third storm noted had an unusual 
history. It was first suspected northeast of the Leeward 
Islands on the 7th, recurved about 250 miles off the 
middle Atlantic coast on the 16th and turned northeast, 
only to be forced to make a loop by an intrusion of high 
one in its path between the 18th and 20th, and 

ally passed over extreme eastern Newfoundland on the 
23d with diminished intensity and reached southern 
Greenland on the 24th. On the 28th a small hurricane 
passed inland at Vera Cruz, Mexico; another of great 
intensity was central over the Azores, and there were 
indications of a disturbance south of Bermuda. This 
last depression, however, did not develop and had disap- 
peared by the end of the month. 

Only eight high-pressure areas were plotted, but prac- 


tically all of these were cold-air masses from the Canadian 


interior. The great HicH of the 23d—28th brought in 
the first cold wave of the season to the Rocky Mountain 
region and the Northwestern States. 


FREE-AIR SUMMARY 
By L. T. 


A comparison of Table 1 and Chart III reveals a 
Strikingly close agreement, the negative temperature 
departures of the North standing in marked contrast. to 

€ positive values of the South.. This similarity between 
the surface and free-air departures is now to be expected 
Mm view of the increasing period of observations at the 
aerological stations. The free-air relative humidity de- 


partures were practically all positive, as were those of 
vapor pressure. 

he most pronounced departures in the resultant winds 
occurred at Socean Arrow and Ellendale, where, as indi- 
cated in Table 2, an excess of southerly winds prevailed. 
It is of particular interest in this connection to note the 
deficiency in the monthly mean free-air temperatures for 
Ellendale despite the preponderance of southerly winds 
at that station. The explanation of this apparently lies 
in the fact that most of the days on which kite flights were 
made in southerly winds, the latter were associated with 
the rear sectors of areas of high pressure. That the 
temperatures under such conditions are relatively low is 
further indicated by the fact that in every such instance 
during the month the temperatures were below the monthly 
mean, whereas in every record obtained in southerly 
winds associated with the front sector of a low-pressure 
area the free-air temperatures were above the monthly 
mean. This relationship between the temperatures in 
HIGHS and tows is still further illustrated by the kite 
records of Ellendale for the 20th and 21st, the tabulated 
data of which appear below: 


20th, 7.12 to 9.15a.m.} 21st, 9.54 to 11 a. m. 


Altitude m. s. 1. (meters) 

Temper-| Wind | Temper-| Wind 

ature °C | direction | ature °C | direction 
5.7 | SSE 15.7 | NNW 
8.1} SSE_. 7.1) W. 


The data for the 20th represents conditions in the rear 
sector of a HIGH and shows southerly winds prevailing 
from the ground to 4 kilometers, while the record for the 
21st was obtained in the rear sector of a Low, and in ac- 
cordance with the pressure gradient under these con- 
ditions the winds from the ground to 2 kilometers were 
mostly northerly. In both cases the velocities were 
large. It will be seen, however, that with the northerly 
winds associated with the tow the temperatures up to 2 
kilometers were appreciably higher than on the preceding 
day, when southerly winds prevailed from the rear sector 
of a nieH. At 2 kilometers on the 21st where the north 
component disappeared and the winds became westerly 
the temperatures became increasingly lower than at the 
corresponding levels on the 20th. This increase in the 


lapse rates in the higher levels of Lows as compared to 
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that in nicus is characteristic of these two pressure 
systems. 

Simultaneous kite flights made at Broken Arrow and 
Royal Center on the 25th afford excellent illustrations 
of the free-air conditions in the front sector of an advanc- 
ing area of high pressure. Both records revealed the 
coldest air to be between the ground and an elevation 
slightly more than 1,000 meters. Above this the temper- 
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Broken Arrow the temperature at 1,755 meters (the 
maximum altitude) was the same‘as at the surface, while 
at Royal Center, where a considerably higher flight was 
obtained, the temperature at the maximum altitude, 
3,665 meters, was only 6° lower than that at the surface. 
Another interesting feature of these records was a rise in 
the relative humidity to the saturation point within the 
inversion stratum. 


atures at both stations remained relatively high. At 


TABLE 2.—Free-air resultant winds (m. p. s.) during September, 1926 


Broken Arrow, Okla. (233| Due West, 8. C. (217 Ellendale, N. Dak, (444 Groesbeck, Tex. (141 Royal Center, Ind. (225 eo 
meters) meters) meters) meters) meters) ; nr 


meters) 


Altitude, m. s. 1. 


Mean 9-year mean Mean . 6-year mean Mean 9-year mean Mean 8-year mean Mean 9-year mean Mean 


Dir. [Vel.| Dir. |Vel.} Dir. Dir. [Vel.} Dir. Dir. /Vel.) Dir. |Vel.| Dir. [Vel.} Dir. {Vel.) Dir. Dir. |Vel, 
Surface S.| 3.3/N. 70°.) 3.3|N.61°E. | 2.7/S. 89°E. | 0.7 W.| 0.5/8, 8°E. | 2.7/S. 18°R. 1.9/8. 20°W.| 45°W.| 1.3/N. 14°F, | 1.2 
150 5 .| 5.0 S.| 3. 70°E. | 3. 4'N. 60°R. | 7°R. | 8.5/8. 18°E. | 2.5/8. 25°W.| 1. 42°W.! 1. 5|N.38°R. | 1.1 
200. .| 7.018. 8°W.) 4.8)N. 65°E. | 3.4\N. 55°E.| 2.8)S, 71°. | 1.0)S. 71°W.| 0.6/8. 4°E. | 4.9/3. 10°K. | 3,9/S. 47°W.) 3.1/8. 46°W.| 3. | 0.8 
550. .| 7.7/8. 15°W.| 5.4|N. 75°K, | 4.2)N. 62°R. 3.416. 46°E. | 1.5|S. 50°W./ 1.4/8. 1°E.| 6.2/8. 5°E. | 4.3/8. 8°W.| 3.7/S. 55°W.! 4.2/N.18°W.| 1.3 
S. 16°W.| 8. 01S. 25°W.) 5.3|N. 78°R. | 4.1/N. 69°E. | 3.4/8. 30°E. | 1.8/5. 58°W.) 2.0'S. 6°W.| 7.518. 2°E. | 4.718. 61°W.! 4.2/8. 64°W.| 4. 3.4 
S. 16°W.]| 7.8)S. 30°W.| 5.1/N. 59°E. | 3.8/N. 54°R. | 3.1/8. 8°W.) 3.4/S. 59°W.| 2.7/5. 2°W.| 83/S. 2°E. | 48'S. 70°W.! 5. 68°W.] 
iS. 21°W.| 7. 8/8. 39°W.| 5.31N.58°E. | 3.4.N.56°E. | 2.3/S. 20°W.| 5.1/8. 66°W.| 3.7/S. 3°W./ 9.5 S.| 4.7\8. 74°W.] 7.1/8. 73°W.| 5.1 
22°W_| 7.0/8. 45°W.| 5.8|N.77°E.| 6. 9/N.66°E. | 2.0/8. 31°W.| 6.8/S. 71°W.| 4.9/8. 2°W.| 84/5. 1°W.| 4.3/8. 73°W.|10. 61S. 75°W.| 8.5|N.73°W.| 5.8 
8. 27°W.| 6.7/8. 58°W.| 5. 5|N. 67°F. | 5. 7/N. 67°E. | 1. 5/S. 46°W.| 8.5/8. 77°W.| 6.8/8. 1°W.| 7.7/S: 3°E. | 4.2'S. 75°W.115. 31S. 6.4 
S. 27°W.| 7.3/8. 47°W.| 6.3\N. 64°E. | 2.0.8. 39°F. | 0.1/8. 76°W.|12.7\S. 85°W.| 9.0/8. 6°W.| 7.9 S. | 4.2.8. 80°W./17. 81S. 74°W.|13. O|N.76°W.| 6.7 
S. 28° W.| 7.3)S. 51°W.| ..--|8. 79° W.|15. 5/8. 86°W./10.5|S. 5°W.| 6.9/S. 3°W.! 3.4! W.|20. 6.9 
S. 45°E. | 6. 91S. 68°W.| | SA S. 86°W./15. 1/N.80°W.|12.1/S. 58°. | 1.5 8. | 3.2 W.|20. 0 W./10. 9!N.64°W.| 8.8 


1 Naval air station. 


TaBLeE 1.—Free-air temperatures, relative humidities, and vapor 
pressures during September, 1926—Continued 


VAPOR PRESSURE (mb.) 


TaBLe 1.—Free-air temperatures, relative humidities, and vapor 
pressures during September, 1926 


TEMPERATURE (°C.) 


Naval Naval 
Broken Ar-| Due West | Ellendale, | Groesbeck, | Royal Cen-| air Broken Ar-| Due West | Ellendale, | Groesbeck, | Royal Cen-| air 
row, Okla. 8. C. § Tex. ter, Ind. | station, row, Okla. s.C. N. Dak. Tex. ter, Ind. 
(233 meters)| (217 meters) | (444 meters)| (141 meters)| (225 meters)| D. C. (7 (233 meters) |(217 meters) |(444 meters)|(141 meters) |(225 meters)/ D. C. 
meters) meters) 
Altitude, ah Altitude, 
m. s. 1. De- De- De- De- De- m.s.1l, De- De- De- De- De- 
ure e ure ure ure ure 
Mean fom | Mean) trom |Meam) trom | Mean! trom |Mean| from | Mean Mean} from |Mean) from |Mean! trom |Mean! trom |Mean| trom | Mean 
9-year \6-year S-year year, \9-year year 9-year; year \9-year 
mean mean mean mean mean mean mean mean mean mean 
+17 —0.1) 12.2) —2.4) 25.9) +1.3) 19.5) —1. 20. 8 20. 52 
+18 24. 8) +0. 19. 3} —1. 19.5 19.31 
+i.2} 21.5) +0.3) 121) 22.8) +04) 17.9) —O. 18.4 17. 66 
+0.9) 20.5) +0.9) 11.0) —3.0} 21.5) +0.5) 17.0) —0.2) 17.3 16.14 
+1.0) 19.8) 20.1) +0.3; 16.1) +0.3 16.4 lo. 06 
+1.3) 18.2) +0.9 19.0; +0.4) 14.9) +0.5 15.6 18. 66 
+1.7) 16.8) +0.8 17.8) +0.3) 14.0) +1.0 14.3 12. 48 
+1,3) 13.6) +0.3 15.4) +0.2) 12.7) +2.2 12.7 9. 88 
+1.0) 11.8 +1.4 13.2; +0.5) 9.8) +21 10.7 7.38 
+0. 9 10.8) +0.5| 7.7) +2.5) 8.1 5, 39 
+1.0 7.9 4+0.1) 5.1) +2.6 5.7 3.47 
$1. 3.1 2. 50 


THE WEATHER ELEMENTS 
By P. C. Day, In Charge of Division 
PRESSURE AND WINDS 


Three outstanding features marked the weather of 
September, 1926: The abnormally heavy and frequent 


rains in the lower Missouri, middle Mississippi, and 
Ohio Valleys and some nearby localities; the severe West 
Indian hurricane over southern Florida and m8 
areas from the 17th to 21st; and the unusually early and 
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damaging cold wave over the northern plateau and 
thence eastward to the Great Lakes and portions of the 
Ohio Valley from the 23d to 26th. 

Early in the month moderate cyclonic conditions de- 
veloped in the central valleys, and heavy rains persisted 
over wide areas from the middle plains eastward to the 
Atlantic coast during the first. week. 

From the 8th to 10th a cyclone of rather unimportant 
dimensions moved from the middle plains to the St. 
Lawrence Valley, accompanied by heavy precipitation 
over the middle Mississippi and Ohio Valleys, some 
unusually heavy falls oceurring in portions of Illinois 
and nearby areas and causing floods of serious propor- 
tions. At the same time some unusually heavy rains 
occurred in southwestern Arizona and elsewhere in the 
far Southwest. 

By the 14th low pressure had overspread the central 
Plains, and during the following 24 to 48 hours heavy 
rains again prevailed over much of the territory where 
precipitation had been heavy a few days previously, 
adding further to the extent of the flood waters. At the 
same time unusual conditions existed and were develop- 
ing in the West Indian and adjacent areas where on the 
morning of the 16th three distinct storms of hurricane 
character were in evidence. The principal one of these, 
attaining great severity, reached the southern Florida 
coast on the morning of the 18th, and disappeared over 
eastern Texas by the 23d. A full account of this notable 
storm, with details concerning loss of life and damage to 
property, will appear in the October Review. 

ile no important cyclonic activity except as indi- 
cated above was noted during the latter half of the 
second decade, local rains occurred in the central valleys 
at intervals and added further to the soil moisture in 
sections where clear and drying weather was much 
needed. 

At the beginning of the third decade low pressure 
appeared in the far Northwest, and moving into the 
northern Rocky Mountain region during the following 
day or two brought some unusually heavy and early 
snows. At points in eastern Washington the first snow 
ever observed in September occurred, and amounts u 
to 10 or 15 inches were measured at some of the high 
elevations of Idaho, Montana, and Wyoming. By the 
morning of the 23d this storm was central over North 
Dakota, and the area of precipitation extended thence 
southeastward to the Gulf and into many portions of the 
States to eastward. As this area advanced eastward, 
though the lowest pressure was far to the north, rains 
fell over wide areas, the amounts being particularly heavy 
in portions of the Ohio Valley and Great Lakes region. 

With the passing of this rain area off the Atlantic coast 
low pressure was developing over the far Southwest and 
during the 26th and 27th some unusually heavy rains 
for that region occurred over central and southeastern 
Arizona. As this storm extended eastward it brought 
moderate to heavy rains over much of the southern 
Plains, and though the low pressure soon disappeared 
Tain persisted for several days over a considerable area 
from northern Texas to the middle Mississippi and Ohio 

alleys, and thence northeastward. 

_ At the close a storm of some importance had advanced 
into the middle Rocky Mountain area, and by the Ist of 

tober had moved into the Dakotas and rain had fallen 
over wide areas, becoming heavy in portions of the upper 
messin Valley and adjacent regions. 

The only anticyclone of the month exerting an impor- 

t influence on the weather entered the far Northwest 
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on the 23d, with decidedly high pressure for the season, 
and advanced southeastward to the middle Mississippi 
Valley by the 26th, attended by freezing temperature 
from the plains of Washington and Oregon eastward to 
the Great. Lakes and northern portions of Illinois and 
Indiana, causing much damage to unpicked fruit in the 
Northwest, and to the eastward to corn and other crops 
that had failed to mature earlier on account of continued 
wet and cool weather. From the central Mississippi 
Valley this anticyclone moved rapidly to New England, 
losing much of its importance as to lowering temperature, 
and most eastern districts escaped frost injury at that time. 

The average barometric pressure was above the nor- 
mal over Canada and from Montana eastward and south- 
eastward to the Atlantic coast, and it was below over 
the remaining portions of the country. The changes 
from normal were mostly small, save considerably above 
in the more northeastern districts, and correspondingly 
low in the middle plateau. 

As a rule pressure averages were higher than in August 
from the Rocky Mountains eastward save over Florida 
and the middle Gulf coast. In the northeastern districts 
the average pressure ranged from 0.10 to 0.15 inch higher 
than in August. Over all portions of Canada and the 
United States the pressure is normally higher in Sep- 
tember than in August, the greatest increase ordinarily 
occurring in the plateau region. 

The prevailing winds between the Rocky and Appa- 
lachian Mountains were mainly from southerly points; 
elsewhere the prevailing directions varied greatly, though 
chiefly from the northeast over the Atlantic coast States, 
and from the northwest near the Pacific coast. High 
winds were not extensive and damage therefrom was not 
great save in connection with the severe hurricane over 
southern Florida and adjacent areas. The details of 
important storms appear at the end of this section. 


TEMPERATURE 


For the greater part of the month temperatures were 
moderately high over the more southern sections and 
corresponding low toward the north, though the daily 
variations were on the whole rather small, save near the 
middle of the last decade when changes ranging from 
20° to 30° in 24 hours occurred over wide areas in the 
central and northern districts from the plateau eastward. 

The monthly averages were above normal over nearly 
the entire region from Arizona and Colorado eastward to 
the Atlantic coast, and it was a particularly warm month 
in the southern Appalachian region and adjacent por- 
tions of the east Gulf and South Atlantic States, where 
locally nearly every day had temperatures above normal. 

Over all northern and far western States the tempera- 
ture was below normal, and in Montana; Idaho, and the 
eastern portions of Oregon and Washington it was 
nearly everywhere the coldest September in 50 years or 
more. Over much of the far Northwest and in Cali- 
fornia it was the first month of the year with mean tem- 
perature below normal, and in Oregon it was the first 
month since November, 1925, with average for the 
entire State below normal. Over the northeastern States, 
where cool weather began with February, September 
added another month to an unusually long period of per- 
sistent coolness. 

The warmer periods were during the first few days 
over the far Northwest, the Great Plains, Atlantic and 
Gulf coast States and in the Southwest, and at widely 
scattered dates over the remaining districts. 
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Maximum temperatures were slightly above 100° at 
some point in all southern States except Florida, reach- 
ing 117° locally in southern California, 116° in Arizona, 
and 110° in Texas. 

The lowest temperatures were observed mainly from 
the 23d to 26th, although in a few northeastern and 
southeastern districts they occurred as early as the 13th 
or 14th. During the severe cold wave over northern 
districts from the 23d to 26th the previous records of 
low temperatures for September were broken nearly 
everywhere from the eastern portions of Oregon and 
Washington to the Great Lakes; and in portions of the 
northern Plateau and northern Rocky Mountain regions 
the previous minimum records for September were low- 
ered from 5° to as much as 17°. Freezing temperatures 
occurred at some point in all except the Gulf and South 
Atlantic States, the lowest observed, —9°, occurring in 
Wyoming. 

PRECIPITATION 


September is the first month of the present year with 
an outstanding excess of precipitation. Probably two- 
thirds of the country had amounts above the normal, 
and over large areas in the central valleys the monthly 
amounts were the greatest ever measured in September 
and in some localities the greatest in any month. The 
monthly falls over much of Florida and the. southern 
portions of Georgia, Alabama, and Mississippi were 
mainly far above the normal, due chiefly to heavy rains 
attending the passage of the West Indian hurricane over 
or near those districts from the 17th to 22d. Precipita- 
tion was heavy also over much of the Southwest, Arizona 
having the wettest September of record. 
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Following a rather wet August in the central valleys 
and some eastern districts, the nearly continuous rains 
of September over the greater part of the same region 
caused local floods of unusual proportions for that month, 
delayed the ripening and harvesting of erops and the 
preparation of the soil for fall seeding and otherwise 
caused large losses,: the details of which appear elsewhere. 

Over small areas, principally in the Carolinas and 
Georgia, the month was notably dry, a few places having 
the least precipitation of record for September. It was 
a dry month also in central and eastern Texas, in portions 
of the western plains and generally over California and 
some nearby States. 


SNOWFALL 


Considerable snow occurred over the northern Rocky 
Mountain region and nearby areas about the 23d and 
24th, in connection with the advance of the severe cold 
wave into those regions. Heavy falls were reported 
locally in the mountains of Idaho, Montana, and Wyo- 
ming, and smaller amounts in the mountains further 
south and near-by foothills and Plains. In a few locali- 
ties, notably in eastern Washington and northern Texas, 
it was the first record of snow in September. 


RELATIVE HUMIDITY 


The relative moisture of the atmosphere was above 
normal over nearly the entire eastern two-thirds of the 
country, the humidity percentages being far above nor- 
mal over the areas having large excesses of precipitation 
and persistent cloudy weather. In a few far western 
districts the percentages were less than normal. 


SEVERE LOCAL HAIL AND WIND STORMS, SEPTEMBER, 1926 


ual Report of the Chief of Bureau] 


[The table herewith contains such data as have been received concerning severe local storms that occurred during the month. A more complete statement will appear in the 


Width | Loss! Value of 
Place Date; Time of path, | of Character of storm Remarks Authority 
yards! | life troyed 

Shelby County, Ohio (west- $2,300 | Tormado. Some crop and property Official, U. 8S. Weather 
central part). Bureau. 

Taylor County, About 10 per cent crop Do. 

leet away. 

Nebr. 2) 4p. m....- Severe damage over path 5 miles Do. 
central part of). 

Krider; Nebr... 2) Sp. m._..- 220 50,000 | Tornado and hail.| Buildings on several farms wrecked; large trees Do. 

uprooted; crops badly damaged by hail; 
2 persons injured. 

Nemaha County, Kans., in to 2/| 6p. m_.... 440 |_._._. 100,000 | Tornado..........| All buildings on several farms completely de- Do. 
southern Pawnee County, molished, on other farms damaged; some live- ‘ 
Nebr. ion killed; crops damaged; several persons 

njured. 

Sumner, Til. Aes 1 900 | Thunderstorm | Some damage to crops and other property; a boy Do. 

and rain. killed near Beardstown. 

Taylor County, Hail and wind....| Crop damage about 25 per Do. 

Stratton, 3 | 1.50 a. m__ S mir 60, 000 Crops severely damaged; some property damage Do. 

over path 8 miles long. 

2 persons injured. 

Lincoln, Il. (south of)_...-.... 2, 500 Small buildings damaged over narrow path 5 Do. 

miles long. Slight crop injury. 

Colorado Springs, Colo........- Whirlwind and | Trees uprooted; tents and fences blown down; Do. 

hail. cottages damaged. 

Hardin County, Ohio_......... .-.-.-| 50,000 | Five barns demolished; one person severely Do. 

injured. 

Cimarron County, 4 | 34.30 ER Considerable crop damage over path 45 miles long. Do. 

Owensboro, Ky., and vicinity Wind, rain, and | Some damage by lightning; trees broken; some | Inquirer (Owensboro, Ky.) 

electrical. electric power trouble. 

Harrisburg, Thunderstorm, | Much fruit blown from trees; many branches | Official U. 8. Weather Bu- 

rain, and wind. broken. reau. 

Furnas County, Nebr. (east 7| 6p. m_...- 3, 620 j...... 4,000 | Hail and wind....| A number of windmills and farm buildings Do. 

of). wrecked; trees uprooted; crop d y 

Grand Island, 7 | 8.30 p. m_. 10 mi-|...... ce Slight crop damage; some windows broken. -.... Do. 

Haneock County, Iowa T ........-| Several buildings blown down Do. 

Cerro Gordo Counties, Iowa. 

Wind and rain.___| Buildings and irrigation canals damaged; pa Do. 

undermined; section of railway track w 
out. 


1“ Mi.” signifies miles instead of yards. 
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Severe local hail and wind storms, September, 1926—Continued i 
Width | Loss} Value of Pe 
Place Date! Time of path, | of property Character of storm Remarks Authority : 
yards | life troyed 
: 
Adair County, Iowa... 8 | 2.45 a.m $20,000 | Crops and buildings damaged Official U. S. Weather Bu- 
| 11 | lla. m.. 5,900 4,000 | Heavy hail__...... haracter of damage not reported ............... Do. 
Russell County, 450 | Violent wind___-.. Damage chiefly to farm buildings and livestock___ Do. 
autos. 
Dodge City. Kans. 14 | 6.30 p.m Tornado. -........ No damage re Do. 
3 Oley; Manes. 14 | 7.15 p.m 500 No damage by tornado but some to tele- 
phone and power lines and buil: by ac- fi 
companying high wind. Do. 
Cameron, Mo., and vicinity..... 14} 11.30p,m 5,000 | Wind and rain....| Trees broken, buildings damaged and light Do. 
service ded. 
Florida (southern and western /|18-22 243 Tropical hurri- | Details of this storm will appear in the October Do. 
art) southern Alabama and cane. Review. 
ississippi and eastern coast Se 
of Louisiana. 
y Bancroft, Wis.................. 21 | 5a. m_.... 5 mi. |... Heavy Slight d: as all had been harvested___ Do. 
d Cranwood, 5 mi. 18,000 |-.... Damage mainly to cran Do. 
d Columbiana County, Ohio.__.. 23 | 12.30 p. m 100 1 30, 250 | Tornado.--._._._. Dene a crop loss. Do. 
d Clyde (south of) to H y buildings i : 
uron, 23 | 4-5 p. m. -| 100,000 |... Miiescewtevens Many buildings destroyed or damaged; a num- Do 
" Ohio. ber of hogs and eattle killed; hundreds of trees ; 
own down. 
ar Pittsburgh, Pa. (north of) | 23 Wind and rain__..| Trees uprooted; no other damage reported_._.._- Do. 
i- Sandersburg, Ky. (near) -...... 24 Heavy hail_....._. late, corn and tobacco damaged over a narrow Do. 
Dp. 
Washington County, Md.| 25) P.m Thundergust......| Some trees uprooted, others damaged; a frame Do 
8, (east part of) ’ building and shed unroofed; chimneys blown 
over. 
Weehs<icsipine dice 27 | 6a. m. 500 | Probably tornado.| A shed damaged; trees and fences blown down.. Do. 
Utica, 8. Dak. (5 miles east of)..| 30 | 7.30 p.m Damage on two (Yankton, 
Canton, 8. Dak. (south of)... 30 | 9 p.m Probably tornado.| Farm buildings wrecked; hogs Do. 
Lake Okoboji region, Iowa. do Many cottages and a tabernacle demolished....| Do. 
ve Pueblo, Colo. 30 High wind..-.__._.. _ Fruit industry suffered considerably ............ Official, U. S. Weather Bu- 
reau. 
he 
on STORMS AND WEATHER WARNINGS this storm moved rapidly east-northeastward, its center 


m passing about 300 miles south of Sable Island on the 18th. 


| 


WASHINGTON FORECAST DISTRICT 


This month will long be remembered, not only because 
of the great hurricane that passed west-northwestward 
over extreme southern Florida on the 18th, but because 
of the fact that for the first time, so far as is known, four 
tropical cyclones—three of hurricane intensity—were in 
existence at the same time (September 14~16) west of 
longitude 50° W. However, during the latter half of 
September, 1893, there were four hurricanes in progress 


simultaneously over the North Atlantic Ocean between: 


longitudes 28° and 76° W. (See Fig. 66, MontTe1y 
Wratuer Review Supplement No. 24). 
During the period 
decrease in pressure and a consequent lessening of the 
trade winds at the stations in the Lesser Antilles, and 
during the 8th and 9th the wind changed from east to 
gentle northwest or west at several of these stations. By 
the morning of the 10th the wind had turned to southerly 
at San Juan, St. Thomas, and Turks Island, and it was 
quite evident that a disturbance of. tropical origin was 
advancing northwestward between Porto Rico and 
Bermuda. This disturbance moved very slowly and it, 
was a week later (September 17) that it recurved to the 
northeast over the ocean after its center reached a point 
about 250 miles east of the Virginia Capes. The first 
winds of hurricane force were reported by the steamship 
Calliope in latitude 29° 20’ N., longitude 67° 20’ 
onthe 13th. On the 14th thesteamship Mayaro steamed 
i the hurricane center for about 40 miles in about 
u 


e 32° N., and longitude 69° W., barometer 28.78 


Inches, At 6 p. m. of the 16th the steamship Fort George, 
In latitude 36° 30’ N., longitude 69° 10’ W., reported a 


arometer reading of 29.04 inches and a wind of force 
12, Beaufort Scale, from the southwest. After recurving, 


18366—26}——3 


ptember 5-8 there was a gradual. 


W.,. 


Advisory warni were issued in connection with this 
storm daily, and for a few days twice daily. At 12 noon 
played from Cape Hatteras to the Virginia Capes, 
ar at 10 a m. of the same date north of the Virginie 
Capes to Nantucket, Mass. The next morning the 
warnings were extended northward to Eastport, Me. 
Because of the sharp recurve of the storm center toward 
the east-northeast, the only winds of verifying velocity 
at coast stations were 42 miles an hour from the northeast 
at Nantucket, and 50 miles from the same direction at 
Highland Light. 

uring the 12th, another tropical disturbance of 
hurricane intensity was central almost directly east of 
Bermuda in longitude 56°, moving northeastward. 

At 8 a. m. of the 12th the wind at Swan Island was 
from the south and vessel reports showed a wind circula- 
tion around a center a short distance north of Swan Island, 
and an advisory warning to that effect was issued at 
10.15 a. m. The disturbance, still of slight intensity, 
passed northeastward over west-central Cuba the eve- 
ning of the 13th. After leaving Cuba there was a con- 
siderable increase in intensity, as shown by the a. m. 
report of the 15th from Nassau, Bahamas, which showed 
a barometer reading of 29.64 inches and a wind velocity 
of 42 miles an hour from the northeast. The northeast- 
ward progress of the disturbance was blocked about this 
time and it was forced toward the west. It passed 
through the Florida Straits the night of the 16th-17th 
and dissipated the next day over the extreme southeastern 
Gulf of Mexico. q 

A more or less complete history of the great Florida 
hurricane of September 18-20, together with the warning 
issued in connection therewith, will be published in the 
October, 1926, issue of the Revinw.—O. L. Mitchell. 
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CHICAGO FORECAST DISTRICT 


Two outstanding features marked the month’s weather: 
Unprecedented amounts of rain over large areas, prin- 
cipally in the southern half, and a cool wave that caused 
either the lowest or near the lowest temperatures of 
record for so early in the season, over most of the district. 
The heavy rains caused floods in many sections, while 
frosts damaged late crops. The bulk of the staple crops 
had matured, however, so that general production was 
relatively little affected by frost. 

Frost warni for some northwestern sections were 
issued on the 8th, 9th, 11th, 12th, 13th, and from the 
16th to the 2ist, inclusive. The cool wave already 
mentioned was notable for so early in the season. On 
the night of the 24th-25th heavy-to-killing frost occurred 
southward and eastward across northern Kansas, most 
of Iowa, and western Wisconsin, while on the succeeding 
night it extended across most of Michigan and the 
northern portions of Illinois and Indiana. Thus, either 
heavy or killing frost visited the whole district at this 
time, except southern Kansas, central and southern 
Missouri, southern Illinois, and extreme southern In- 
diana. As a result of the widespread dissemination of 
warnings, in which radio broadcasting took a con- 
spicuous part, much seed corn was saved in Iowa. 

No severe storms visited the Great Lakes, but con- 
ditions called for either small-craft or storm warnings 
on a number of occasions. The most general storm 
warnings were issued on the 8th, 21st, and 23d. In 
most cases the disturbances lost force as they reached 
or crossed the Lakes.—C. A. Donnel. 


NEW ORLEANS FORECAST DISTRICT 


No storm occurred on the west Gulf coast except that 
the southeast portion of Louisiana came under the 
influence of the left portion of the tropical storm of 
ee 18-21, for which timely warnings were 
issued. 

Small-craft warnings were displayed for increasing 
northerly winds on the Texas coast on the 25th. Frost 
warnings were issued on the 25th for the extreme northern 

rtion of the district. Cloudy weather prevented 
rost, but freezing occurred in the extreme northwest 
portion of the district —J. M. Cline. 


DENVER FORECAST DISTRICT 


An unusual number of disturbances moved eastward 
from the Plateau Region and Arizona, and frequent 
Lows also advanced during the middle and last of the 
month from the coasts of British Columbia and Wash- 
ington. Pressures over Alaska and western Canada were 
generally high during the first 25 days. : 

As a result of these pressure conditions, cold, stormy 
weather prevailed in the northern portion of the district. 
Heavy rains also fell in New Mexico and Arizona on the 
25th, 26th, and 27th. A storm that advanced south- 
eastward from British Columbia and crossed Montana 
and Wyoming on the 2lst and 22d brought snow in 


Montana on the 22d and 23d and in northern Wyoming 
on the 23d. This disturbance was followed by an area 
of decidedly high pressure and severely low temperature. 
Thermometer readings of 6° F. and 7° F. were observed 
in western Montana and Yellowstone Park on the 24th, 
and of 9° to 19° in Wyoming on the morning of the 25th, 
freezing weather on the 25th extending southward to 
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southern Utah and extreme southern Colorado. The 
24-hour falls in temperature were hardly sufficient to 
justify cold wave warnings, although warnings of freezing 
temperatures were issued for northern Montana on the 
morning of the 22d, Montana and northern and western 
Wyoming on the 23d, and Utah and Colorado on the 
24th, with warning of temperatures decidedly below 
freezing issued on the 23d for Montana and on the 24th 
for eastern Colorado. 

Numerous frost warnings were issued during the first 
half of the month, and frequent frost and freezing tem- 
perature warnings during the period from the 16th to 
the 30th. These were generally verified —J. M. Sherier. 


SAN FRANCISCO FORECAST DISTRICT ; 


The month of September in the far western States was 
characterized by frequent and pronounced changes in 
temperature and generally dry weather, except in the 
Pacific Northwestern States, where rains occurred on a 
number of days. No storm of sufficient intensity to 
require warnings occurred. The notable occurrence dur- 
ing the month was the cold weather of the 24th to 26th 
in Nevada, Idaho, Washington, and Oregon. This 

riod gave freezing temperature throughout these 

tates, except over the extreme western parts of Wash- 
ington and Oregon, and required forecasts of frosts and 
freezing temperatures. At points in eastern Washington 
and eastern Oregon the lowest September temperatures ° 
of record were recorded. Following this cold wave the 
barometric pressure increased decidedly over the interior, 
including British Columbia and Alberta, Canada, the 
winds in the Pacific States became north to east, and the 
humidity decreased to very low readings. Previous to 
the occurrence of the low humidity, fire-weather warnings 
were disseminated throughout Washington, Oregon, and 
California. The conditions that followed gave a period 
of very high forest-fire hazard in these States. In 
California a number of large fires occurred in the Sierra 
and were not extinguished until rains occurred on the 
first of October. On the 30th of the month when a radical 
change in the pressure distribution was taking place 
over the northeast Pacific Ocean, rain warnings were 
issued for northern and central California for the benefit 
of those who had fruit sundrying on trays. The rains 
1 were general northern but, 

ue to the rain warnings, damage to drying fruit was 
negligible.—E. H. Bowie. 


RIVERS AND FLOODS 
By R. E. Spencer 


Besides rises of = importance in the middle 
we ngs: > and several other streams of the Middle 
West, disastrous floods occurred during September m 
the Neosho, Floyd, Illinois, and Wabash Rivers, an 
the Grand River of Missouri. Of these latter the first 
two will be discussed in this report, and those in the 
Illinois, Wabash, and Grand, the first two of which 
persisted with pronounced damage into October, 
reported on in full in the October number of this REVIEW: 
Rains at least partially contributory to the September 
floods (except those of northwest Iowa) began falling 2 
the second week of August, so that the ground was 
already saturated when the heavy falls of early September 
set in. These continued generally from the 1st to the 6th, 
and moderate to excessive falls occurred on the 8th and 9th, 
the 12th to the 16th, the 19th and 20th, and following the 
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22d, reaching totals far in excess of the normal amounts. 
Detailed precipitation data covering the Middle West will 
be published with the October report. 

eosho, Verdigris, and Cottonwood Rivers.—Two floods 
occurred in the Neosho, the first on the 7th below Iola, 
Kans., and the second following the 12th along the entire 
river above the Kansas-Oklahoma line, including the 
Cottonwood, and also in the Verdigris. In the first 
and less important rise, which was well forecast, the losses 
amounted to $15,300 in crops, $600 in livestock and $500 
in real property, while a saving of $5,000 was effected 
through the Weather Bureau warnings. Of the second 
flood (12th to 22d) the official in charge at Fort Smith 
reports, “It was the worst flood in the history of the 
area affected because of the record stages and because 
of its coming in the season of mature crops.”’ The rise, 
both in the Neosho and Verdigris, was remarkably 
sudden, as the rain which caused it fell directly over or 
near the streams and was thus productive of immediate 
maximum effect. The rain began early on the morning 
of the 12th and was excessive from the beginning. 
Warnings were issued immediately. The Cottonwood 
River at Emporia rose from 11 feet at 8 a. m. of the 12th 
to the crest of 29.9 feet, 9.9 feet above flood stage, at 
3 p. m. on the 13th; at LeRoy, where the heaviest and 
fastest rains occurred, the rise started with the beginning 
of rain in the early morning of the 12th, reaching a crest 
of 29.6 feet, 5.6 feet above flood stage, at 3 p. m. the 
same day; at Iola a rise started at about 5 a. m. of the 
12th and a crest of 22.1 feet, 7.1 feet above flood stage, 
was reached at 11 a.m. of the 13th. The rise at Oswego 
was much slower; this station was below the area of 
heavy rainfall and the crest of 25.1, 8.1 feet above flood 
stage, was not reached until the 19th. The stages of 
29.9 at Emporia and 29.6 at LeRoy are record stages 
for those stations. 

The rapidity with which the stream rose because of 
the immediate effectiveness of the rainfall, and at which 
the crests receded after leaving the area of excessive 
rainfall are equally noteworthy. The suddenness of the 
rise rendered impossible the issue of warnings very long 
in advance, although it is a conservative estimate that 
those issued effected a saving of $500,000. Of the losses 
the official in charge at Fort Smith reports as follows: 

Four lives were lost during the flood, three from drowning and 
one from shock. It is estimated that 100,000 acres of land were 
overflowed causing a crop loss of $2,500,000. Losses of all kinds, 
including crops, were at least $5,000,000, and more according to 
some estimates received. Half of this total was due to erosion of 


land and losses of buildings, improvements, bridges, and to sus- 
pension and disorganization of business. 


Topeka and Wichita districts——Two other rises in 
eastern Kansas for which reports have been received were 
as follows: In Walnut Creek, which enters the Arkansas 
River just below Great Bend, an unusual and damaging 
mise occurred as a result of severe local rainfall. The 
resulting damage was about $250 to highways, $10,000 
to crops and $1,000 to prospective crop on 100 acres of 

fa land. overflow along the Kansas River 
resulted in a loss of $22,000, of which $20,000 was in 
s and $2,000 in damage to buildings, highways and 
es. 


ri 
d and Big Sioux Rivers of Iowa.—This flood was 
the result of an extremely heavy 15-hour rainfall, which 
an in the afternoon of September 17, over the five 
northwest Iowa counties. The area of maximum rain- 
all, which was about 15 miles wide and in which the 
average depth was 10 inches, covered the central portion 
of Sioux County, extending from near Hawarden north- 
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eastward about 35 miles, so that the north-south divide 
between the basins of the Floyd and Big Sioux split the 
area almost in two.. This division of distribution of the 
rain was doubtless very fortunate, reducing by half as 
it did the drainage required of either stream; but even 
so the damage done was remarkably ant for a flood of 
such limited extent and duration. this point Mr. 
G. K. Greening, in charge of the Weather Bureau office 
at Sioux City, Iowa, reports as follows: 


Six lives were lost and the reported property damage over the 
flooded area in Sioux County and the lowlands below on the Big 
Sioux and Floyd Rivers and tributaries alone amounted to 
$1,412,252. In Hawarden, Iowa, at the confluence of the Big 
Sioux River and Creek, a small stream that drains a portion 
of the area of terrific rains, property valued at $275,000 was 
destroyed; 350 houses and buildings were flooded, 3 bridges were 
destroyed, and 5,000 square yards of pavement were made worth- 
less. Valuable farm land along the ig Sioux and Floyd Rivers 
and tributaries in Sioux, O’Brien, Plymouth, and Woodbur 
Counties was inundated and crop damage and loss of livestoc 
was estimated at $90,000. In Sioux City 600 homes in the Floyd 
bottoms were flooded and reported property damage amounted to 
$246,710. The damage to bridges, highways, telegraph and tele- 
phone lines and gpa sary to railroads by washouts far exceeded 
any other flood over the stricken area. e extent of the area 
overflowed is estimated at 50,000 acres. 


In spite of the suddenness of the rise, an effective dis- 
tribution of warnings was accomplished. The value of 
the proper cooperation of municipal agencies in this con- 
nection is well illustrated in the following extract from 
Mr. Greening’s report: 


Warnings.—Flood warnings were issued for the Floyd River 
lowlands from Merrill to Leeds, Iowa, as early as 7 a. m., Septem- 
ber 18 and at noon a general flood warning was given for the bot- 
toms in Sioux City, when alarming reports were received from 
Merrill and Hinton, Iowa. No effort was spared to arouse the 
inhabitants to the seriousness of the situation. City officials were 
alert to the needs and early in the afternoon all of the available 
boats were moved to the Floyd River banks. Many people living 
along the river appeared to consider this an unnecessary precau- 
tion, but a few hours later the boats were seen to be invaluable. 

The wep ee that were taken probably saved a number of 
lives. Police and firemen went from house to house and warned 
the people. Moving vans were placed at their disposal merely 
for the asking. The Service Company whistles were blown at 
15-minute intervals and thousands of people visited the section 
of the city late in the afternoon and evening where the flood was 
expected to strike, so ge had the distribution of the warnings 
been. Yet most of the victims of the flood awaited its arrival 
before making ready to move. However, business houses heeded 
the warning and took precautionary measures, and as a result 
property within the city valued at $85,650 was saved. 

e saving effected outside the city totaled $100,290. 


Raccoon River.—The flood in the Raccoon River of Iowa 
was characterized by the same suddenness and concen- 
trated destruction as that of other floods in this State 
following the heavy rains of September 18. The great- 
est damage in this, as in the other cases, was to pros- 
pective crops. The reported losses are listed as follows: 


To prospective crops, mostly corn, damaged but not 


totally destroyed, 10,000 acres. $60, 000 
Livestock and other movable property _-..-.......-.--. 10, 000 
Losses to bridges and highways__..............-...-.-. 10, 600 
Loss by suspension of business, including wages - - - - - -.- 20, 000 
Money value of property saved by warnings... .......-- 10, 006 


Hannibal, Mo., district—In this district greater dam- 

e was done by overflows in the smaller rivers and creeks 
than by the floods in the Des Moines River. The fol- 
lowing extract from the report of the official in charge of 
the Weather Bureau office at Hannibal indicates the type 
and extent of the damage. 

The losses in the Des Moines valley are estimated as follows: 


To growing crops, $10,000 to $15,000. The eg 7 by creeks and 
rivers to roads and bridges was $20,000 in Wapello County 
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and probably nearly as much in four other counties in that 
vicinity. 

Skunk River in Iowa was in flood twice during the month. It 
eaused the breaking of the levee of the Green Bay levee district 
and the flooding of 4,000 acres, mostly in cultivation, and an esti- 
mated loss to growing ate of $150,000. 

A creek levee broke at New Canton, IIl., causing $20,000 dam- 
ages to tangible property and $250,000 to growing crops. 

eae Pg to growing crops in Salt River Valley is estimated 
a ,000. 

At Hannibal the flood in Bear Creek on September 4 caused a 
damage of $2,000 to $3,000, and it probably cost another $1,000 
to clean and repair property. 

The rains of 3d—4th caused about $20,000 damage to city 
streets, $60,000 to the highways and bridges in Marion County, 
and about $40,000 to highways and bridges in Ralls County. 

Reported railroad losses due to washouts amounted to $2,250. 


Ohio and Indiana.—Except for the flood in the Wabash 
(to be reported on in the October Review), no serious 
rise occurred in these States in September. In the 
Dayton, Ohio, district some damage occurred through 
overflows from creeks and small streams, but flood 
stages were not reached at Weather Bureau river sta- 
tions. The nearest approach was at Sidney, Ohio, 
where, as reported by the official in charge at Dayton, 
‘on the 4th and 5th, 3.93 inches of rain f The river 
rose rapidly, but the Conservancy district dams func- 
tioned and no damage resulted.” The Maumee River 
was above flood stage at Fort Wayne, Ind., from the 
24th until the 27th. This is the first time in the history 
of the station that flood stage has been reached in this 
month. Some bottom lands and basements were flooded 
but no damage of consequence was reported. 

Pennsylvania.—A noteworthy instance of the effect on 
mountain streams of sudden heavy rain is reported by 
the official in charge of the Weather Bureau office at 
Scranton, Pa. Heavy thunderstorms occurred on the 
night of the 5th-6th in southwest Susquehanna County, 
Pa. The report on conditions following the rain reads: 


* * * The waters, rushing down the mountain sides, filled 
the gullies and ravines with torrents laden with logs and rocks. 
These streams, pouring into the valleys, swept through three 
villages—Harford, Kingsley, and Hopbottom—which are located 
on the smaller tributaries of the Susquehanna River. The first 
floors of buildings were flooded, furniture washed into the streets 
buildings battered by logs and rocks, and fields, gardens, an 
highways washed out. ingsley and Hopbottom are on the 
Lackawanna Trail and portions of the concrete highways were 
undermined and torn out. No lives were lost but the property 
loss was heavy, Y dorian amounting to $50,000, including damage 
to highways and bridges. 


Texas.—In this State floods were not severe and were 
well forecast. The only reported loss was nigh way dam- 
age amounting to $5,000 along the Trinity Ri 


iver. 
Arizona.—The flood in southeastern Arizona durin 


the latter part of the month is reported on by the offici 
in charge at Phoenix as follows: 


* * * Unusually heavy rains in southeastern Arizona from 
September 25 to 27, inclusive, resulted in marked rises in streams 
draining that section. During the pM of 26th-27th a stage of 
6 feet was reached at Kelvin, on the Gila River; at 9.30 a. m. of 
the 28th a stage of 9.5 feet was reported, and the crest of the rise 
16 feet, 11 feet above the flood stage, was reached at 10 p. m. of 
the 28th. The stage declined rapidly thereafter reaching 7 feet 
at 8 a. m. the 29th and dropping below flood stage by the morning 
of the 30th. The major damage occurred rears | small tributaries 
in the immediate vicinity of the heavy rainfall, the property 
suffering most being railway tracks, bridges, highways and ap- 
Feoaenes to regi bridges. Railroad damage was estimated at 

375,000, state Ey, ieboy- at about $60,000, and damage to the 
military post at Camp Little, Ariz., at $12,000. It is thought 
that little damage occurred below Kelvin, where the increased 


width of the river caused the crest to flatten out considerably in 
its downward course. 
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Following is a table, by districts, of losses and savings 
in the floods discussed above. 


The figures are neces- 
sarily very incomplete and partly estimated. 


Tangible 
District Lives property 
Fort Smith, Ark__.- $2, 515, 900 
Topeka and Wich- 

$2, 250 
Sioux City, Iowa... 6 | 1,275,052 
Des Moines, Iowa. 10, 000 
Hannibal, Mo......}.....--. 146, 250 
50, 
Phoenix, Ariz.......|.......- 447, 000 

Totals........ 10 | 1,935, 552 
River and station 
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Terre Haute, 


Tippecanoe: Norway, Ind 


BBo aSe 
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White: Decker, Ind_...................... 
White, East Fork: Seymour, Ind___...... 
White, West Fork: 


Noblesville, Ind. 


Elliston, Ind 


Mississippi: 
uincy, 


g> 


Hannibal, Mo ; 


SRS 


omon: Kans. 
Grand: 


see me 


BE BESSES 


| 
| Suspen- Total Savings 
sion of by warn- 
if business | 18888 ings 
| ----------| $5, 000, 000 | $505, 000 
$45, 500 | 1, 412, 252 |” "185, 940 
20,000} 190,000 | 000 
dis 447, 000 
65,500 | 7,708,752 | 700,940 
Above flood 
= | stages—dates Crest 
- 
To— | Stage | Date 
GREAT LAKES DRAINAGE 
Feet Feet 
Maumee: Fort Wayne, Ind...........-... 15 
} MISSI:LIPPI DRAINAGE 
Shenango: Sharon, Pa_.-.-...........-..-.- 9 
Tuscarawas: 
Gnadenhutten, Ohio_.............-.-- 9 | 
Coshocton, Ohio. 8 
Walhonding: Walhonding, 8 
Scioto: 
Prospect, 
£ Wabash: 
14 
: 16 12 24 
; 4 6 1 2 1-2 
14 21 16-17 
; 25 () 26 and 30: 
18 17 22 19 
12 6 7 7 
7 10 ll 10 
26 26 6 
5 15 8 20 15 
“ui, 17 
26 30 B 
9 ll 10 
16 19 17 
ae 17 20 18 
27 30 
i Des Moines: 
eC Raccoon: Van Meter, Iowa_.........-..... 13 19 23 20 
Skunk: Augusta, 1 1 9 
15 18 16 
: Illinois: 
12 
18 15 
i Grand, Thompsons Fork: Trenton, Mo... 20 
s 1 Continued at end of month. 0 
the 
— 


as 


BR 


BE GBSESa 


Above Crest, 
River and station Low 
tes 
MISSISSIPPI DRATNAGE—continued 
eosho—Continued. Feet Feet 
| 251 19 
Fort Gibson, Okla...........-..- 7} 23.5 7 
Cottonwood: Emporia, Kans--.-.....--..- 20 29.9 13 
Canadian: Logan, N. 5.0 7 
Sulphur: Ringo Crossing, Tex.......------| 20 9| 21.0 
WEST GULF DRAINAGE 
Trinity: 
Dallas, Tex. . 25 7 9| 29.6 
28 10 13} 30.3 12 
PACIFIC DRAINAGE 
Gila: Kelvin, Ariz 5 27 29 16.0 28 


MEAN LAKE LEVELS DURING SEPTEMBER, 1926 
By Unirep States Survey 
(Detroit, Mich., October 5, 1926] 


The following data are reported in the Notice to 
Mariners of the above date: 


Lakes! 
Superior ee Erie Ontario 
Huron 
Mean level during September, 1926: Feet Feet Feet Feet 
Above mean sea level at New York 601.30} 57851| 571.43) 244.86 
ean stage = 
Mean stage of September, 1925... +0.20 50} +40.30 
Average stage for September, last 
10 years. —1.18 —1.83 —0.77 —1.02 
Highest recorded September, 
stage. —2.78 —4, 92 —2. 51 —2. 75 
8 
A departure (since 1860) of the Sep- 
‘tember level from the August level +0.05; -0.20) —0. 40 


Lake St. Clair’s level: In Sept., 1926, 547.01 feet. 


EFFECT OF WEATHER ON CROPS AND FARMING 
OPERATIONS, SEPTEMBER, 1926 


By J. B. Kincur 


General summary.—Over a considerable area extending 
from the Ohio and extreme lower Missouri Valleys 
northward, frequent rains and. cloudy weather were 
unfavorable for farming operations and for maturing 
fall ac as the soil was usually too wet for proper work- 
ing. There was also considerable delay in harvesting 
psi and in late threshing, with complaint of root crops 
rotting. 

In the South, the generally warm weather and light 
to moderate rain made favorable conditions, except that 
soil moisture was insufficient for minor crops in the south 
Atlantic section and some Gulf districts. Except for 
Wet soil and flooding in some eastern districts of the 
central plains States, conditions were generally favorable 
throughout the plains area and also west of the Rocky 

ountains, wherever it was not too dry. Rain was 
aly needed in parts of the Great Basin, and there was 
Msuiicient moisture locally in the Pacific Northwest. 

Crops suffered heavy loss in a limited area in extreme 
Southern Florida and some extreme southern sections. 
ilong the east Gulf coast by the severe hurricane of 
the 18th-20th. The greatest loss in southern Florida 
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was to citrus fruit (chiefly grapefruit) and in other 


sections to open cotton. A detailed description of this 


storm will appear in the October Reviznw. 

Heavy-te-kiling frost damaged late crops over a con- 
siderable area of the Northwest during the latter part of 
the month. Late vegetation and immature corn suffered 
considerably over a belt extending from Michigan 
northwestern Illinois, extreme northern Missouri, an 
northwestern Kansas northward, but in much the 
greater part of this area the bulk of staple crops had 
matured, and damage from a general production stand- 
point was comparatively small. No other material frost 
Sasol occurred, as harmful temperatures did not 
extend into the interior valley States. 

Small grains.—Frequent rains and continued wet soil 
were unfavorable for the preparation of seed beds and 
for the seeding of winter wheat quite generally from the 
lower Missouri and upper Mississippi Valleys eastward to 
the Appalachian Mountain districts. At the close of the 
month wheat _— had become considerably delayed 
in this area. South of the Ohio River, and quite general! 
throughout the Great Plains, conditions were muc 
better and seeding made favorable progress in these 
sections. Wheat needed more moisture, however, in 
the west-central plains, especially in western Kansas, 
and it was too dry in parts of the Southeast, as well as in 
some far northwestern districts. The freeze damaged late 
flax in the northern Great Plains, but most of the crop 
had matured previously. The harvest of rice advanced 
satisfactorily with favorable weather, while grain sor- 
ghums in the lower Great Plains were mostly mature at 
the close of the month. 

Corn.—The mostly cool, wet, and cloudy weather over 
the northern half of the country east of the Great Plains 
was decidedly unfavorable for maturing corn. The crop 
ripened very slowly, only about one-fourth of it being 
safe from frost in the upper Mississippi Valley by the 
middle of September. In the Great Plains area and gen- 
erally throughout the South maturity was more rapid 
with better drying weather prevailing. Frost damaged 
late corn considerably in parts of the Northwest about 
the 25th, the damaging temperatures extending as far 
east as the western Lake region. Most of the crop in 
this area had matured, however, and no widespread 
serious harm occurred, except through lowering of 
grade. Elsewhere in the principal corn sections the 
temperature did not go low enough to be harmful. 

Cotton.‘The persistently warm weather and mostly 
light to moderate rainfall were favorable for the cotton 
crop in most sections, hows part of the month was too 
cloudy and wet in the northern portion of the belt west 
of the Mississippi River. In most districts the warm and 

nerally sunshiny weather favored rapid opening of 

lls, and also good progress of the harvest. ‘ 

Miscellaneous crops.—In the far Southwest sufficient 
rain fell to benefit the range materially but in the Great 
Basin the continued drought was detrimental. In the 
central and eastern portions of the country meadows and 
pastures continued generally good for the season, though 
grass lands needed more moisture in southeastern dis- 
tricts. Potatoes were damaged somewhat by frost in 
the western Lake region, and wet weather interfered with 
harvest to a considerable extent in the Ohio Valley; 
elsewhere conditions were generally favorable. Sugar 
cane made fair to good La ae in Louisiana, and the 
weather was mostly favorable for — beets. Apples 


and other fruits suffered considerable damage from freez- 


ing weather in the far Northwest. 
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| CLIMATOLOGICAL TABLES! 
3 CONDENSED CLIMATOLOGICAL SUMMARY 
. i In the following table are given for the various sections of the climatological service of the Weather Bureau 
; | the monthly average temperature and total rainfall; the stations reporting the highest and lowest temperatures, 
; with dates of occurrence; the stations reporting the greatest and least total precipitation; and other data as indicated 
by the several headings. 
The mean temperature for each section, the highest and lowest temperatures, the average precipitation, and 
' the greatest and least monthly amounts are found by using all trustworthy records available. 
i he mean departures from normal temperatures and precipitation are based only on records from stations that 
i have 10 or more years of observations. Of course, the number of such records is smaller than the total number of 
i stations. 
: Condensed climatological summary of temperature and precipitation by sections, September, 1926 
: Temperature Precipitation 
Monthly extremes Greatest monthly Least monthly 
Station Station Station Station 
A A 3|A A 
oF. In.| In. In. In, 
Alabama. 79.4 | +40 24 54 5.50 | +2. 23 19,70 | 0.10 
74.3 | +1.2 1 Bright Angel Ranger 19 |) 2.71 | +1.66| Bisbee.............. 10.19 | Parker.............. 0. 04 
California -........... 65. 4 15 | Helm 29 
Colorado. .-.........- 57.0 | 2 stations..._......- 6| 224 || 0.99 | —0.40 
80.9 | +1.5 21 | Mount Pleasant....| 61 | 13 || 7.93 
78.8) +3.5 Clayton.....:......-. 50 | 226 || 3.64 17 
52.3 | --48 5 | 24 || 1.03 | —0. 02 
67.7 | +0.3 16 | Mount Carroll. 25 26 || 9.42 | +5. 84 
68.0 | +1.0 29| 26 || 817) +5.05 
a° Iowa. 63.0 | —1.3 | 18} 26 9.76 | +611 
69.2 | —0.3 1} 2stations............| 18 | 25 4.81 | +2.08 oy 
Kentucky -........... 73.5 | +3.2 17 40 | 26 || 3.80 | +0.99 
80.9 | +3.2 13 | Lake Providence....| 47 | 26 || 3.08 | —0.92 | 11. 67 | 06 
3 Maryland-Delaware-_.| 67.9 | +0.4 22 Grantsville, Md__... 35 11 || 5.00 | +1. 74 | Chewsville, Md.....| 7.51 | Millsboro, Del...... 2.11 
Michigan. ...........- 58.5 | —1.4 | Midjand_...... 90 1 | 19 26 || 4.92 91 10.74 | Manistee...........- 2.07 
Minnesota...........- 55,0 | —3.5 | 2stations............ 92 1 | 3 stations__.........- 25 || 5.33 | +2.56 | Saint Cloud__....... 10. 72 | Crookston...........| 0.65 ; 
Mississippi. .......... 80.1 | 102} 78 | 2stations............ 51 26 1.50 | —1.70| P 5.78 | Pontotoc...........- 
69.3 | +0.3 | 97 8 | Unionville. 27| 26 || 879 | +5.06 | Maryville........... 04 | 2.2 
48.3 | —6.7 | 2stations......_. 98| 1| Pleasant Valley_.... —7| 244| +1.18| 9.14 | 0.28 
Nebraska............. 61.8 | Curtis._............. 101 1 25 || 3.51 | +1.88 | Syracuse.... ....... 13.93 | Scottsbluff_......... 0. 63 
60.0 | —2.9 dale_..........| 105 | 10] Rye Patch.......... 25}! 0.07 | —0.36| Arthur.............. 0,82 | 26 stations........... 0.0 
New 58.4} —1.7| 99} Garfield, 25| 28 || 2.38! ~—1.29| Pittsburg (b), N. H-| 4.75 | Provincetown, Mass| 0.80 
New Jersey..........- 64.5 | —0.9 | 2 93 | 25 | Charlotteburg....... 27 || 4.18 | +0.52 | New Brunswick.....| 7,09 | Atlantic City......- 1, 58 
New Mexico.......... 65.9 | +1.9 | Nara Visa (mear)....| 105 | *2 | Sen near)...... 23 6 || 2.27 | +074 | 6.93 | Roy........ 0. 30 
New 60.2 | —0.9 | 2stations............ 922 | 2 27 | 214 || 4.10 | 40.65 7.33 | Setauket_........... 1. 57 
- North 74.2 | 43.9 46| 21 || 1.69 | —2.28 | Mount Mitchell.....| 6,66 | Stonewall........... 0.00 
North 52.3 | —4.1 95} 11] 9] 25 || 242] +0.78 | Pembina............ 5.00 | Hettinger. ....--..- 0, 39 T 
Ohio .-| 66.6 | +1.0 93 | 14] Van Wert.........-- 29| 26 || 7.28 | +4.40| 13.86 | Dam No. 28.....--.-- 1,68 T 
; Oklahoma............ 74.1 | +0.1 | Hooker__..........-. 105 14} 33 | 26 || 6.75 | +3.67 | Pensacola........... 14.07 | Kenton. ..........--] 0.99 
55.6 | —3.1 | McMinnville........| 99| Harney Branch Ex-| 2| 2 || 0.97| —0.33 | 7.45 | 6 
Pennsylvania... 64.2 | +0.2 | 9 | 25 | West Bingham... 26 | 14 || 5.81 | +2.33 | Vandergrift......... 13.90 | Lawrenceville... .... 223 M 
South Carolina....... 77.0 | +2.6 | Garnette............ 101 3 | Caesar’s Head.......| 52| *27 || 2.29 | —1.67 Caesar’s Head.......| 6,52 | Heath Springs...... 0.18 T 
South Dakota... 583 | —27 | 100| Elm Springs.......| 6| 25 || 2.29) +0.66| 0.32 Ay 
76.1 | +4.7 23 | 45| 26 || 219 | —0.87| Jackson (No. 2)....- 4.80 
We 79.6 | +2.4 | Fort 26 || 214] —0.74 | 8.96 | 2stations............ 0.00 Bi 
58.8 | —0.9 tt George_......- 210 | 25 || 0.95. | —0.14 Trout Creek Ranger 2. 66 |..... 0. 00 
on. 
70.5 | +1.8 | 96 | *1 Staunton............ 37| 27 || 264 | —0.51 | Culpeper_........... 8.97 | Chatham........-..- 0.51 Or 
Washington. 54.8 | —3.8| 04 4 4 223 || 2.08 | +0.30| ina 7.78 | Naches Heights. 0,01 M 
West 68.6 | +3.0| Point Pleasant... 98 | Terra 31} 11 || 5.35 | +241 | New Cumberland._-| 10.57 | Bluefield...........- 
57.2 | | 90| 19 | *26 || 5.88 | +2.30| Richland Center_...| 9.38 2.97 
50.4 | —4.2| Wheatland........- 20 | —9| 24 || 1.33 | 40.10 | Buffalo... 3.75 | Nine Mile Gresk....| 00 
Alaska (August)... 55.8 | +2.2 | 2stations............ 80} 114 | 23| || 48 | —200| 12.70 | McKinley Park...-- 0, 46 8h 
79.3 | +04 | 98|  5| 56 | 19 || 6.72 —1.27| Utuado........---.. 18,32 | Potala..........---- Lu Be 
Lit 
i 1 For description of R J 1926, p. 32. Br 
tables and charts, see REVIEW, January 1926, p. Ca 
Tay 
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TaBLeE 1.—Climatological data for Weather Bureau stations, September, 1926—Continued 
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MONTHLY WEATHER REVIEW 
TABLE. 1.—Climatological data for Weather Bureau stations, September, 1926—Continued 
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ae To be 5 publicati ‘for which thero is a charge, ‘apply to “Superintendent of Documents, Government Printing 


ssued irregularly and are for salo by the Superintendent of 
EVIEW, but iM any case the price of the particular 


Ee ‘ gi for the United States and its Territories may. be purchased from the Superinten:jont 
of Documents as follows: 


A volume issued mow intitle “Climatological Data for the United States, by Sections” (each section corre- 

.. sponding to # State, except that some small States are combined in one section), comprises all but Alaska, Hawaii, 

~~. and Porto Rico. By subecription, 12 months and annual summary, $4; single ee Ay 85¢.. Individual sections, 
* by subseription, 12 months, ; 04; op wee 5¢. The individual section ig apply to the reports of Alaskan, 
awailian, and Weat Indian ser. ices, 6 neluding Porto Rico and the Virgin Islands. 
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‘to the Monruty Wrarner Review, $1.50, single copies, 15¢. Subscription to the 


Documenta: 
Supplement 
Detailed climato 


n regard to prep Pu 
uture with respect to effecting economies in the public printing: 
‘thelr manuscripts with the understanding that on¢e the manuscript leaves the author's hands 
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The Weather satires that tho Monrnty Weatuer Review shall be medium of publication for con- 


p “tributions within i ublication of a contribution is not to be construed as official approval of the views 
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